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*-o Claims 1 to 5. 

Use of quinolone- and naphthyridone-carboxylic acid 
derivatives according to Claims 1 to 5 in the 
production of medicaments for the control of 
infectious diseases. 

A commercial package comprising a compound according 
to any one of claims 1 to 5 together with instructions 
for the use thereof in the treatment of an infectious 
disease. 
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or CH 2 CH 2 -CN, 
in which 



R' denotes hydrogen or C^C-alkyl, 

or with a Michael acceptor such as dialkyl 
acetylenedicarboxylate, alkyl propiol.te or a 
compound of the formula (IV) 

CH 2 =CH-R 3 (IV) 

in which 

R 5 represents COCH 3 , C0 2 R' or CN. 

9. Quinolone- and naphthyridone-carboxylic acid 
derivatives according to Claims l to 5 for 
controlling diseases. 

10. Quinolone- and naphthyridone-carboxylic acid 
derivatives according to claims 1 to 5 for 
controlling infectious diseases. 

11 . Medicaments containing quinolone- and naphthyridone- 
carboxylic acid derivatives according to Claims 1 to 

12. Antibacterial agents containing quinolone- and 
naphthyridone-carboxylic acid derivatives according 
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X 2 r presents halog n, in particular fluorine or 
chlorine, 

are reacted with enantiomerically pure compounds of 
the formulae (VI) 



H H H H 

N N N N 

J (- H -H H"~~ y ^ -H H - ) Ir »H (VI) 

NY R 4 N Y R 4 N Y R 4 N Y 



in which 

Y represents 0 or CH 2 and 

R* represents H or Cj^-alkyl, 

if appropriate in the presence of acid scavengers, 

and the reaction product is optionally further 
reacted with a compound of the formula (Ilia) 



R*-X 3 (IHa) 



in which 

X 3 has the abovementioned meaning and 

R* represents C 2 -C 5 -oxoalkyl , CH 2 -CO-C 6 H 3/ CH 2 CH 2 C0 2 R' 
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« « 

2 0 o o 3 i 4 



10 



B represents a radical of th formulae, 

I I I I 

N N N N 

HrW- H H ( — H H 7 4L£-H H -M H < VI > 

R 4 N^Y R '\_/ R \__/ RN Y 

in which 

Y represents 0 or CH 2 

R* represents H, C^-Cj-alJcyl, C 2 -C 5 -oxoalkyl , CH 2 -CO- 
C 6 H 5 , CH 2 CH 2 C0 2 R', R'0 2 C-CH=C-C0 2 R', -CH=CH-C0 2 R' or 
CH 2 CH 2 -CN or represents 5-methyl-2-oxo-l , 3-dioxol- 
4 -yl -methyl, 

in which 

R' denotes hydrogen or C^Ca-alkyl , 

characterised in that compounds of the formula (V) 



COOR 2 

(V) 



in which 

A, R 1 , R 2 and X 1 have the abovementioned meaning and 
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A, Y, X 1 , R 1 and R 2 have the aboveroentioned meaning, 

is reacted with a Michael acceptor such as dialkyl 
acetylenedicarboxylate, alkyl propiolate or a 
compound of the formula (IV) 



CH 2 =CH-R 3 ( IV) 

in which 



R* represents COCH,, C0 2 R' or CN. 



8. Process for the preparation of quinolone- and 
naphthyridone-carboxylic acid derivatives according 
10 to Claims 1 to 3 of the formula (I) in which 

A represents CH, CF, CC1, C-OCH 3 , C-CH 3 or N, 

X 1 represents H, halogen, NH 2 or CH 3 

R l represents Cj-Cj-alkyl, FCH 2 CH 2 -, cyclopropyl or 
phenyl which is optionally monosubstituted to 
15 trisubstituted by halogen, or A and R 1 together 

can denote a bridge of the structure 
i C-0-CH 2 -CH(CH 3 )-, 

R 2 represents H, Cj-Cj-alkyl which is optionally 
substituted by hydroxyl, halogen or amino or 
20 5 -me thyl - 2 -oxo- 1 , 3 -dioxol - 4 -y 1 -methyl , 
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B represents a radical ot the tormula 

I 

N 

in which R \_ Y 

Y presents o or CH 2 and 

represents CH,CH -rn nu 

in which 

R 1 denotes hydrogen or C x -C,-alkyl , 
characterised in that a 



R 3 
R 



/—IN A N 

xn which \^J^ K 



compound of the formula (ii, 

F V O N ^ :00R2 



in which 



A, Y, X 1 , R l and R 2 have the abovementioned meaning, 
is reacted with a compound of the formula (III) 

R 3 -X 3 (III) 

in which 

R 3 has the abovementioned meaning, and 

X 3 represents halogen, in particular chlorine, 
bromine or iodine, 

if appropriate in the presence of acid binders. 

Process for the preparation of quinolone- and 
naphthyridone-carboxylic acid derivatives according 
to Claims 1 to 3 of the formula (I) 

in which 

A represents CH, CP, CC1, C-OCH 3 , C-CH 3 or N, 

X 1 represents H, halogen, NH 2 or CH 3 , 

R 1 represents C^Ca-alkyl, FCH 2 CH 2 -, cyclopropyl or 
phenyl which is optionally monosubstituted to 
trisubstituted by halogen, or A and R 1 together 
can denote a bridge of the structure 
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can d note a bridg of the structure C-0-CH 2 - 
CH(CH 3 )-, 



represents H, C^-alkyl which is optionally 
substituted by hydroxyl, halogen or amino or 
5-methyl-2-oxo-l,3-dioxol-4-yl-methyl, and 

represents a radical of the formula 



in which x — ' 
Y represents 0 or CH 2 and 

R 3 represents C 2 -C 5 -oxoalkyl, CH 2 -CO-C 6 H 5 , CH 2 CH 2 -C0 2 F 
or CH 2 CH 2 -CN, 

in which 

R' denotes hydrogen or Cj-Cj-alkyl, 

characterised in that a compound of the formula (II 




N 
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5. Quinolonecarboxylic acids of the group consisting 
of 

l-cyclopropyl-7- ( [ S , S ] -2 , 8-diazabicyclo [4.3.0] non- 
8-yl)-6,8-difluoro-l, 4-dihydro-4-oxo-3- 
5 quinolinecarboxylic acid, 

l-cyclopropyl-7 - ( [ S , S ] -2 , 8-diazabicyclo [4.3.0] non- 
8-yl ) -6-f luoro-1 , 4-dihydro-4-oxo-3 
quinolinecarboxylic acid, 

l-cyclopropyl-7 - ( [ S , S ] -2 , 8-diazabicyclo [4.3.0] non- 
10 8-yl ) -5 , 6 , 8-trif luoro-1, 4-dihydro-4-oxo-3- 
quinolinecar boxy lie acid 

and salts thereof. 

6. Process for the preparation of quinolone- and 
naphthyridone-carboxylic acid derivatives according 

15 to Claims 1 to 3 of the formula (I) 

in which 

A represents CH, CF, CC1, C-0CH 3 , C-CH 3 or N, 

X 1 represents H, halogen, NH 2 or CH 3 

R 1 represents C 1 -C 3 -alkyl, FCH 2 CH 2 -, cyclopropyl or 
20 phenyl which is optionally monosubstituted to 

trisubstituted by halogen, or A and R' together 
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N N N 

Y R N Y R N Y R N Y 



in which 

Y represents 0 or CH 2 and 

R J represents CH 2 -CO-CH 3 , CH 2 -CO-C 6 Hj, CH 2 CH 2 -CO-CH 3 , 
CH 2 CH 2 C0 2 R', R'0 2 C-CH=C-C0 2 R', -CH=CH-C0 2 R' or 
CH 2 CH 2 -CN, 

in which 

R' denotes C 3 -C 2 -alkyl, 

and pharmaceutical ly utilisable hydrates and acid 
addition salts thereof and the alkali metal, 
alkaline earth metal, silver and guanidinium salts 
of the underlying carboxylic acids. 

8-chloro-l-cyclopropyl-7-([S,S]-2,8-diazabicyclo- 
[4.3. 0 ]non-8-yl ) -6-f luoro-1 , 4-dihydro-4-oxo-3- 
quinolinecarboxylic acid and pharmaceutical^ 
utilisable hydrates and acid addition salts thereof 
and the alkali metal, alkaline earth metal, silver 
and guanidinium salts of the underlying carboxylic 
acids. 
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R* r presents H, C^Cj-alkyl, 5-methyl-2-oxo-l,3- 
dioxol-4-yl-methyl, CH 2 -CO-CH 3 , CH 2 -CO-C 6 Hj, 
CH 2 CH 2 -CO-CH 3 , CH 2 CH 2 C0 2 R ' , R ' 0 2 C-CH=C-C0 2 R ' , 
-CH=CH-C0 2 R' or CH 2 CH 2 -CN, 

in which 

R' denotes Cj-Cz-alkyl, 

and pharmaceutically utilisable hydrates and acid 
addition salts thereof and the alkali metal, 
alkaline earth metal, silver and guanidinium salts 
of the underlying carboxylic acids. 

Quinolone- and naphthyridone-carboxylic acid 
derivatives of the formula (I) according to Claim 1, 
in which 

A represents CH, CP, CC1, C-OCH 3 or N, 

X 1 represents H, F, Cl, Br, NH 2 or CH 3 , 

R 1 represents C 2 H 5 , cyclopropyl or 2,4- 
difluorophenyl, or A and R 1 together can denote a 
bridge of the structure C-0-CH 2 -CH(CH 3 )-, 

R 2 represents H, CH 3 , C 2 H 5 or 5-methyl-2-oxo-l, 3- 
dioxol-4-yl-methyl , 

B represents a radical of the formulae 
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2. Quinolone- and naphthyridone-carboxylic acid 
derivatives of the formula (I) according to Claim 1, 
in which 

A represents CH, CF, CC1, C-OCH, or N, 

5 X 1 represents H, F, CI, Br, NH 2 or CH„ 

R 1 represents C 2 H 5 , cyclopropyl or 2,4- 
difluorophenyl, or A and R 1 together can denote a 
bridge of the structure C-0-CH 2 -CH(CH 3 )-, 

R 2 represents H, CH 3 , C 2 H 3 or 5 -methyl -2-oxo- 1,3- 
10 dioxol-4-yl -methyl, 

B represents a radical of the formulae 

N 1 I I I 

( 7 f N > r% " 

3 /~\ H T ) H-4-( HH H H- L2 H 

in which 

Y represents 0 or CH, and 



R 3 represents CH 2 -CO-CH 3 , CH.-CO-CeH,, CH 2 CH 2 -CC~CH 3 , 
15 CH 2 CH 2 C0 2 R', R'0 2 C-CH=C-C0 2 R', -CH=CH-C0 2 R' or 

CH 2 CH 2 -CN, 1 



in which R' denotes C,-C 2 -alkyl, 
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in which 



Y represents O or CH 2 and 

R 3 represents C 2 -C 5 -oxoalkyl, CH 2 -CO-C 6 H 5 , CH 2 CH 2 C0 2 R', 
R'O 2 C-CH=C-C0 2 R', -CH=CH-C0 2 R' or CH 2 CH 2 -CN, 

in which 

R' denotes hydrogen or C x -C 3 -alkyl, 

R* represents H, C^Cj-alkyl, 5-methyl-2-oxo-l, 3- 
dioxol-4-yl -methyl, C 2 -C 5 -oxoalkyl, CH 2 -CO-C 6 H 5 , 
CH 2 CH 2 C0 2 R' , R'0 2 C-CH=C-C0 2 R' , -CH=CH-C0 2 R' or 
CH 2 CH 2 -CN, 

in which 

R' denotes hydrogen or Cj-Ca-alkyl 

and pharmaceutical ly utilisable hydrates and acid 
addition salts thereof and the alkali metal, 
alkaline earth metal, silver and guanidinium salts 
of the underlying carboxylic acids. 
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Patent Claims 

1. Quincio and naphthyridone-carboxylic acid 

de/ ati^ 3 of the formula (I) 




in which 

A represents CH, CF, CC1, C-OCH 3 , C-CH 3 or N, 

X 1 represents H, halogen, NH 2 or CH 3 , 

R 1 represents C x -C 3 -alkyl, FCH 2 CH 2 -, cyclopropyl or 
phenyl which is optionally monosubstituted to 
trisubstituted by halogen, or A and R 1 together 
can denote a bridge of the structure C-0-CH 2 - 
CH(CH 3 )-, 

R 2 represents H, Cj-Ca-alkyl which is optionally 
substituted by hydroxyl, halogen or amino or 5- 
methyl-2-oxo-l , 3-dioxol-4-yl-methyl , 

B represents a radical of the formulae 
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Example 36 and l-cyclopropyl-7-[5-(trans-2-ethoxy- 
carbonyl -vinyl ] -trans-2-oxa-5 , 8-diaza [4.3.0] non-8-yl ] - 
6 , 8-dif luoro-1 , 4-dihydro-4-oxo-3-quinolinecarboxylic acid 
is obtained. 

Melting point: 266-268°C (with decomposition) (from 
glycol monomethyl ether) . 

E xample 56 




COOH 



l-Cyclopropyl-6 , 8-dif luoro- 1 , 4-dihydro-7- ( trans-2-oxa- 
5 , 8-diaza [4.3. 0 ]non-8-yl ) -4-oxo-3-quinolinecarboxylic 
acid is reacted with methyl propiolate analogously to 
Example 36 and l-cyclopropyl-7-[5-(tran3-2-methoxy- 
carbonyl -vinyl ) -trans-2-oxa-5 , 8-diaza [4.3.0] non-8-yl ] - 
f , 8-dif luoro-1, 4-dihydro-4-oxo-3-quinolinecarboxylic acid 
is obtained. 

Melting point: 275-277 °C (with decomposition). 
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818 mg (2 mmol) of l-cyclopropyl-5,6,8-trif luoro-1,4- 

dihydro-7-(lR / 6S-2-oxa-5,8>dia2abicyclo[4.3.0]non-8-yl)- 
4-oxo-3-quinolinecarboxylic acid (from Example 13B) are 
treated with 680 mg (4 mmol) of diethyl acetylene- 
dicarboxylate in 15 ml of ethanol and the mixture is 
treated in an ultrasonic bath at 30 *C for 1 hour. The 
suspension is filtered off with suction, and the 
precipitate is washed with ethanol and dried at 70 "C in 
a high vacuum. 

Yield: P90 mg (77 % of theory) of l-cyclopropyl-7-[5- 

(l,2-bis-ethoxycarbonyl-vinyl)-iR,6S-2-oxa-5,8- 
diazabicyclo [4.3.0] non-8-yl ] -5 , 6 , 8-trif luoro- 1 , 4-dihydro- 
4-oxo-3-quinolinecarboxylic acid, 

Melting point: 220-222*0 (with decomposition) (from 
glycol monomethyl ether) 
[a]* 5 : -57° (c=0.5, CHC1 3 ). 

Example 55 



C 2 H 5 0 2 C 




f A 

trans, rac. 



COOH 



The reaction is carried out with l-cyclopropyl-6, 8- 

difluoro-l / 4-dihydro-7-(trans-2-oxa-5,8-diaza(4.3.0)non- 
8-yl)-4-oxo-3-quinolinecarboxylic acid analogously to 
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vinyl )-lS, 6R-2-oxa-5 , 8-diazabicyclo [4.3.0] non-8-yl ] -4 - 
oxo-3-quinolinecarboxylic acid of melting point 158-160 °C 
(with decomposition) is obtained (from isopropanol) : 
[a]o 8 s +8° (c = 0.27, CHC1 3 ) . 

Example 53 

O 




Reaction is carried out with the compound from Example 
17 analogously to Example 36 and methyl l-cyclopropyl-7- 
[ 2- ( trans-2-ethoxycarbonyl-vinyl )-lS # 6S-2 # 8- 
diazabicyclo[4.3.0]non-0-yl]-6 / 8-difluoro-l,4-dihydro-4- 
oxo-3-quinolinecarboxylate of melting point 168-169 °C is 
obtained. 

Example 54 




COOH 



Le A 28 100 



- 116 - 



o 

COOH 




CH 3 0 2 C , H 

\ / H y~N , 



Reaction is carried out with m, d 

difluoro-lM-di^^.,.^.,^^^^ PtOPy1 - 6 ' 8 - 
vin yl )-ls,61)-2-o* a 5 ft „ (trans - 2 -»ethoxyc a rbonyl- 

^ th T neCarbOXy " C aC " ° £ P°int 230-2 4 V 

,w ; t^ec M pos iti o n) xs obtained (frOB gl ; col 



[•)?> -27- (c = 0.5, CHC1.) 
10 Example *o 




Reaction is carried out with t-h* ^ 

'13 (trans-2-methoxycarbonyl- 
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4-oxo-3-quinolinecarboxylic acid (from Exampl HE) are 
heated und r reflux for 1 hour with 210 mg (2.5 mmol; of 
methyl propiolate in 10 ml of methanol. The mixture is 
concentrated and the isolated crude product (450 mg) is 
recrystallised from 4 ml of acetonitrile. 
Yield: 8-Chloro-l-cyclopropyl-6-f luoro-l,4-dihydro-7-[ 5- 
( trans - 2 -methoxycarbonyl- vinyl) -IS, 6R-2-oxa-5 , 8- 
diazabicyclo [4.3.0] non-8-yl ] -4-oxo-3-quinolinecarboxylic 
acid. 

Melting point: 153-156°C (with decomposition), 
[a]* 8 : +36° (c = 0.5, CHC1 3 ). 

Example 50 




COOH 



Reaction with the compound of Example 13A is carried out 
analogously to Example 49 and l-cyclopropyl-5,6,8- 
trif luoro-1 , 4-dihydro-7- [ 5- ( trans-2-methoxycarbonyl- 
vinyl ) -cis-2-oxa-5 , 8-diazabicyclo [4.3.0] non-8-yl ] -4-oxo- 
3-quinolinecarboxylic acid of melting point 169-170 °C 
(with decomposition) is obtained (from glycol monomethyl 
ether) . 
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o 




COOH 



B-Chlorc-l-cyclopropyl-7- ( [ S , S J - 2 , 8 - 
diazabicyclo[ 4 . 3 . 0 ]non-8-yl ) -6-f luoro-1 , 4-dihydro-4 -oxo- 
3-quinolinecarboxylic acid is reacted with methyl 
propiolate in ethanol or methanol analogously to Example 
36 and 8-chloro-l-cyclopropyl-6-f luoro-1, 4-dihydro-7-[ 2- 
( trans-2-methoxycarbonyl-vinyl ) - [S , S ] -2 , 8-diazabicyclo- 
[4.3.0]non-8-yl)-4^oxo-3-quinolinecarboxylic acid of 
melting point 220-222°C (with decomposition) is obtained, 
[atfi +8.2' (c = 0.5, CHClj). 

Example 49 




COOH 



407.5 g (1 mmol) of 8-chloro-l-cyclopropyl-6-f luoro-1, 4- 
dihydro-7- ( IS , 6R-2-oxa-5 , 8-diazabicyclo [ 4 . 3 . 0 J non-8 -yl ) - 
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Melting point: 244-246°C. 

Analogously to Example 36, the following are obtained 
from the corresponding starting materials: 
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The product from Exampl 2A is reacted with dimethyl 
acetyl nedicarboxylat analogously to Example 34. 8- 
Chloro-l-cyclopropyl 7 -[2-( l^-bis-methoxycarbonyl- 
vinylJ-lS^S^S-diazabicyclo^.S.Olnon-e-ylj-e-f luor^^ 
l,4-dihydro-4-oxo-3-quinolinecarboxylic acid of melting 
point 210-212 °C (with decomposition) is obtained in 87 % 
yield; 

[a]l h i +16.6° (c = 0.5, DMF). 
Example 36 




COOH 



780 mg (2 mmol) of l-cyclopropyl-7-(cis-2,8-diazabicyclo- 
[4.3.0] non-8-yl ) -6 , 8-dif luoro- 1 , 4-dihydro-oxo-3-quino- 
linecarboxylic acid are heated under reflux for 1 hour 
with 500 mg (5 mmol) of ethyl propiolate in 15 ml of 
ethanol. The suspension is cooled, and the precipitate is 
filtered off with suction, washed with 25 ml of ethanol 
and dried at 80 °C in a high vacuum. 

Yield: 880 mg (90 % of theory) of l-cyclopropyl-7-[2- 
( trans-2-ethoxycarbonylvinyl ) -cis-2 , 8-diazabicyclo- 
[4 . 3. 0]non-8-yl]-6 , 8-dif luoro- 1, 4 -dihydro-4-oxo-3- 
quinolinecarboxylic acid, 
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Example 34 



O 




CH.OOC 



CH= C % 



H fN "V^N 



nV F \ 

; H A 



CH,OOC 



1.95 g (5 mmol) of the product from Example 1A are heated 
under reflux for 2 hours with 1.2 g (8 annol) of dimethyl 
acetylenedicarboxylate in fO ml of ethanol. The 
suspension is concentrated, the residue is stirred with 
water, and the precipitate is filtered off with suction 
and dried. The ciude product (2.3 g) is recrystallised 
from glycol monomethyl ether/dimethyl formamide. 

Yield: 2 g (74 % of theory) of l-cyclopropyl-7-[2-( 1,2- 
methoxycarbonyl -vinyl ) - IS , 6S-2 , 8-diazabicyclo (4.3.0) non- 
8-yl J -6 , 8-dif luoro-1 , 4-dihydro-4-oxc-3-quinoline- 
carboxylic acid, 

Melting points 262-264'C (with decomposition); 
[c.)l*t +28.8* (c = 0.24, CH 2 C1 2 ). 

Example 35 



CU 3 OOC 




O 

A^COOM 



tm-c 



CH3OOC 
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Example 33 




COOH 



1.95 g (4.8 mmol) of the product from Example 2A are 
heated under reflux for 5 hours with 0.8 g (15 mmol) of 
acrylonitrile in 30 ml of ethanol. The mixture is 
evaporated, and the residue is stirred with water, dried 
(crude yield: 1.9 g) and recrystallised from glycol 
monomethyl ether. 

Yield: 1.6 g (73 % of theory of 8-chloro-7-( [S,S)-2-[2- 

cyanoethyl]-2,8-diazabicyclo[4. 3 . 0 ] non-8 -y 1 ) - 1 - 

cyclopropyl-6-fluoro-l,4-dihydro-4-oxo-3-quinoline- 
carboxylic acid, 

Melting point: 153-155'C (with decomposition), 

-98.6° (c = 0.53, DMF) , 
Purity: 96 % strength (HPLC), 

Mass spectrum: m/e 458 (M*), 250, 149 (100 %, CJt l3 U 2 ) , 
110, 49. 
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oxa-5,8-diazabicyclot4.3.0]non-8-yl)-3- 
quinolinecarboxylic azid. 

Melting point: 188-189'C (with decomposition). 
Example 32 




0 

COOH 

i.J 



C,H 5 0,C CH,-CH, V \ ri I 

' Ijfn A 

1.95 g (4.8 mmol) of the product from Example 2A are 
heated under reflux for 2 hours with 3 g (30 mmol) of 
ethyl acrylate in 30 ml of glycol monomethyl ether. The 
mixture is evaporated, the residue is stirred with water, 
and the precipitate is filtered off with suction, dried 
(Crude yield: 1.9 g) and recrystallised from glycol 
monomethyl ether. 

Yield: 1.45 g (60 % of theory) of 8-chloro-l-cyclcpropyl- 

7-([S,S]-2-[2-ethoxy-carbonyl-ethyl]-2,8- 
diazabicyclo[ 4 . 3 . 0 Jnon-8-yl ) -6-f luoro-1 , 4-dihydro-4-oxo- 
3-quinolinecarboxylic acid, 

Melting point: 117-118'C (with decomposition), 
[o]| 8 : -103.5° (c = 0.49, DMF), 
Purity: 99.6 % strength (HPLC). 
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80*C/15 mbar, and the oily residue is stirred with water 
until it solidifies. The solid product is filtered off 
with suction, washed with water and recrystallised from 
ylycol monomethyl ether. 

Yield: 830 mg (47 % of theory) of l-cyclopropyl-6, 8- 

difluoro-l,4-dihydro-4-oxo-7-(cis-5-[2-oxopropyl]-2-oxa- 
5 , 8-diazabicyclo [ 4.3.0] non-8-yl ) -3-quinol inecarboxyl ic 
acid. 

Melting point: 192-193*C (with decomposition). 
Example 31 




if COOH 



1.56 g (4 mmol) of the product from Example 10A are 
heated under reflux for 3 hours with 1.8 g (25.6 mmol) of 
methyl vinyl ketone in 50 ml of ethanol. The suspension 
is concentrated at 70*C/12 mbar, and the residue is 
stirred with water and recrystallised from glycol 
monomethyl ether. 

Yield: 1.33 g (72 % of theory) of l-cyclopropyl-6 ,8- 
difluoro-l,4-dihydro-4-oxo-7-(cis-5-[3-oxo-l-butyl]-2- 
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B. 



The product from Example 2A is reacted analogously 
to Example 27 and 8-chloro-l-cyclopro P yl-6-f luoro- 
l,4-dihydro-4.oxo-7- ({ s f S]-2- ( 3-oxo-l.butylj-2,8- 
diazabicyclof 4 . 3 . 0 ]non-8-yl ) -3-quinolinecarboxylic 
acid of melting point 107-109'C is obtained. 

[a]?: -53* (c - 0.67, CHC1,), 
Purity: 99.2 % strength (HPLC) . 

Rac. 8-chloro-l-cyclopropyl-6-fluoro-l,4-dihydro-4- 
oxo-7-cis-2- t 3-oxo-l-butyl ] -2 , 8-diazabicyclo ( 4 . 3 . 0 ] - 
non-8-yl)-3-quinolinecarboxylic acid of Kelti 
point 124-125-C is obtained analogously using 8- 
chloro-l-cyclopropyl-7- ( cis-2 , 8-diazabicyclo [4.301- 

non-8-yl,-6-fluoro-l,4-dihydro-4-oxo-3- q uinoline- 
carboxylic acid. 



Example 30 



CH 3 -COCH 2 




COOH 



1.56 g (4 mmol) of the product from Example 10A are 
treated with 0.82 g (8.8 mol) of chloroacetone and 1.05 g 
(10.4 mmol) of triethylamine in 30 ml of dimethyl- 
formamide and the mixture is heated at 50-80 'C for 
3 hours. The yellow solution obtained is concentrated at 



Le A 28 100 



- 104 - 



Exampl ?g 



CH,COCM : 



O 

i J i! 

F A 



1.95 g (5 mnol) of the product from Example 1A are heated 
at 50-80-C for 3 hours with 1.0 g (10.8 mmol, of 
chloroacetone and 1.3 g (13 mmol) of triethylamine in 
30 ml of dimethylformamide. The solution is concentrated, 
the residue is stirred with water (pH 6), and the 
undxssolved precipitate is filtered off with suction, 
washed with water and dried at lOO'C in a recirculating 
axr drying oven (crude yield: 1.3 g) and recrystallised 
from glycol monomethyl ether: 

Yield: 1.12 g (50 % of theory) of l-cyclopro P yl-6 , 8- 

difluoro-l,4-dihydro-4-oxo-7-( [S ,S]-2- [ 2-oxopro Py l,-2,8- 
d i a Z abicyclo [ 4.3.0]]non-8-yl)-3.quinolinecarboxylic acid 
Melting point: 181-184'C (with decomposition,, 
[a]| 3 :-72' (c = 0.55, CHC1 3 ) . 

Example 29 




c Hj .co.ch : c H! a ^ 
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203 



quinolinecarboxylic acid hydrochloride, 

melting point: 258-260*C /with a~ 

r»i"» 0 . ( th deco »npo8ition), 

[ajo * +213.8* (c-1, H 2 0). 



Example 27 




CH v COCII,CH, H sT ,N \ Tl 

„,„ , u h 2,1 9 30 """ol) of methyl 

vinyl ketone in 50 ml of ethanol. The mixture i 
concentrated, the residue is stirred with water, and the 
predate is filtered off with suction, washed w th 
ethanol and dried at lOO'C/12 mbar. 

Jieid: 2.1 g (91 . 5 % of tneory) q£ , 

difluoro-l,4-dihydro-oxo.7- ( rs,S,-2-p-oxLliutyM. ' 8 . 

Meltmg point: m-183'C (with decomposition 
(>«c<y.t« lll-d from glycQl roonoinethyi *° 

i*h :-120.7' (c = 0.57, CH 2 C1 2 ) 
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Analogously to Example I, the following ar obtained 

using (S,S]-2-methyl-2,8-diazobicycloi4.3.0]nonane: 

A; l-Cyclopropyl-6,8-difluorc-*l,4-dihydro-7-( [S,S]-2- 

raethyl-2 , 8-diazobicyclo [4.3.0] non-6-yl ) -4-oxo- 3- 

quinolinecarboxylic acid, 

melting point: 230-233 # C (with decomposition) 
(recrystallised from glycol monomethyl ether); 

B. l-Cyclopropyl-6,8-dif luoro-1 ,4-dihydro-7- ( [S,S]-2- 
methyl-2 , 8-diazobicyclo [4.3.0] non-8-yl ) -4-oxo- 3- 
quinolinecarboxylic acid hydrochloride, 
melting point: 258-260*C (with decomposition), 
[a]* 3 : -216.3° (c = l, H 2 0) . 

Example 26 



Analogously to Example 1, the following are obtained 

using [ R, R) -2-methyl-2 , 8-diazabicyclo [ 4.3.0] nonane : 

A : 1 -Cycopropy 1 -6,8-difluoro-l,4 -di hydro- 7 - ( [ R , R ] - 2 - 

raethyl-2 , 8-diazabicyclo [4.3. 0 ]non-8-yl ) -4-oxo-3- 

quinolinecarboxylic acid, 

melting point: 228-230°C (with decomposition) 
(recrystallised from glycol monomethyl ether): 
B: l-Cyclopropyl-6, 8-dif luoro-1, 4-dihydro-7-( [R,R]-2- 
methyl-2 , 8-diazabicyclo [4.3. 0 ]non-8-yl ) -4-oxo-3- 



O 
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Example 24 



10 




362 mg (1 mmol) of 5-bromo-l-cyclopropyl-6,7,8-trifluoro- 
l,4-dihydro-4-oxo-3-quinolinecarboxylic acid are heated 
under reflux for 1.5 hours with 220 mg (2 mmol) of 1,4- 
diazabicyclo[2.2.2]octane and 220 mg (l.i mmol) of 1S,6R- 
2-oxa-5,8-diazabicyclo[4.3.0jnonane dihydrochloride in a 
mixture of 3 ml of acetonitrile and 1.5 ml of dimethyl - 
formamide. The suspension is cooled, and the precipitate 
is filtered off with suction, stirred with 30 ml of water 
and dried at 90 "C in a high vacuum. 
Yield: 320 mg (68 % of theory) of 5-bromo-l-cyclopropyl- 

6,8-difluoro-l,4-dihydro-7-(lS,6R-2-oxa-5,8-diaza- 
bicyclo[4 . 3 . 0]non-8-yl ) -4-oxo-3-quinolinecarboxylic acid, 
Melting point: 263-264 *C (with decomposition), 
15 [a)l° : +251* (c = 0.3. CH 2 C1 2 J . 

Example 25 
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A. 



B. 



2 0 3 u j 1 1 

837 ff g (3 nunol) of 1-: yclopropyl-6 , 7-dif luoro-l. 4- 
dihydro-5-methyl.4-oxo-3-quinolinec a rboxylic acid 
are heated under reflux for 2 hours with 1.1 g 
(10 «ol) of l,4-diazabicyclo[2.2.2)octane and 
665 mg (3 .3 nnnol) of lR,6S-2-oxa-5,8-diazabi- 
cyclo[4.3.0]nonane-dihydrochloride in a mixture of 
10 ml of acetonitrile and 5 ml of dimethyl formamide 
The mixture is evaporated, the residue is stirred 
with 30 ml of water, and the precipitate is filtered 
off with suction and dried at 80 *C in vacuo. 
Yield: 400 mg (34 % of theory of l-cyclopropyl-6- 
f luoro-l, 4-dihydro-5-methyl-7- (1 R,6S-2-oxa-5, 8- 

diazabicyclo[4.3.0]non-8-yl)-4-oxo-3- q uinoline- 
carboxylic acid, 

Melting point: 213-214'c (with decomposition). 

0-4 g of the betaine fron Step A is dissolved in 
5 ml of half-concentrated hydrochloric acid at room 
temperature, the solution is concentrated and the 
residue is stirred with about 3 ml of ethanol. The 
precipitate is filtered off with suction ano dried 
at 80*C/12 mbar. 

Yield: 290 mg (66 % of theory) of l-cyclopropyl-6- 
f luoro-l , 4-dihydro-5-methyl-7- ( 1R, 6S-2-oxa-5 , 8- 
dxazabicyclo [ 4.3.0] non-8-yl ) -4-oxo-3-quinoline- 
carboxylic acid hydrochloride, 

Melting point: 305-308'C (with decomposition > , 
[°Jd : -79' (c = 0.52, H 2 0) 
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Example 22 



CH 3 O 




OOH 



0.56 g (2 mmol) of l-cyclopropyl-6,7-difluoro-l,4- 
dihydro-5-methyl-4-oxo-3-quinolinecarboxylate are heated 
at 120 # C for 2 hours with 0.38 g (3 mmol) of [S,S]-2,8- 
diazabicyclo[4.3.0]nonane and 0.45 g (4 mmol) of 
l,4-diazabicyclo[2.2.2loctane in 3-5 ml of dimethyl 
sulphoxide. After cooling, the solvent is removed in a 
high vacuum. The residue is taken up with acetonitrile. 
The solid is separated off, washed with acetonitrile and 
dried at 60 to 80 # C. 

Yield: 0.5 g (65 % of theory) of l-cyclopropyl-7-( [S,S]- " 
2 , 8-diazabicyclo[ 4 . 3 . 0 ]nqn-8-yl ) -6-f luoro-1 , 4- 
dihydro-5-methyl-4-oxo-3-quinolinecarboxylate 

Melting point: 217-219*C (with decomposition), 

[o] D : -119* (c « 0.5, DMF) 



Example 23 



CH 3 O 
F_ Js. COOH 
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B. 



2 0 1) u j i J 

3 hours with 680 mg (5 . 4 ^ol) of f S Sl-2 8 
diaza b icyclo ( 4.3.0 ] nonane in the presence of 56 0 'mg" 
(5 mmol, of l,4-diazabicyc 1 o I 2.2.2]octane in 20 ml 
of acetonitrile. The suspension is filtered off with 
suction, washed with water and dried. 0.35 g of 
Product is obtained. By concentrating the .other 
Uquors, stirring the residue with water, isolating 
the undissolved product and purifing by 
chromatography (silica gel, e i uen t: dichloro- 
n.ethane/methanol/17 % strength aqueous ammonia,, a 
further 0.7 g of product is isolated. 
Total yield: 1.05 g (*.: % of theory)/ 
Melting point: 184-185'C (with decomposition, 
laJo s +6.8* (c * 0.46, CHC1,,. 

7-(lS,Sj-2,8-Diazabicyclo(4.3.0]non-8-yl)-l- ( 2 4- 

difluorophenyl,-6-fluoro-l,4-dihydro-4-oxo-l's. 
naphthyridine-3-carboxylic acid hydrochloride 

0.8 g (1.7 mmol) of the product from Step A are 
heated under reflux for 4 hours in a mixture of 
10 ml of acetic acid and 8 ml of half-diluted 
hydrochloric acid. The mixture is concentrated, the 

residue is stirred with a little water, and the 

precipitate is filtered off with suction, washed 

with ice-cold ethanol and dried. 

Yield: 0.67 g (83 % of theory), 

Melting point: 324-326'C (with decomposition), 

[<*)„ : +10.8* (c = 0.37, DMF) . 
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Example 20 




COOH 



The reaction is carried out analogously to Example 1A 
using l-ethyl-6,7,8-trifluoro-l,4-dihydro-4-oxo-3- 
quinolinecarboxylic acid and l-ethyl-7-< [S,S]-2, 8- 
diazabicyclo [ 4.3.0 ] -non-8-yl ) -6 , 8-di f luoro- 1 , 4-dihydro- 
4-oxo-3-quinolinecarboxylic acid of melting point 236- 
229 'C (with decomposition) is obtained (recrystallised 
from glycol monomethyl ether); 
[«]": -186.3* (c » 0.3, CHClj). 



Example 21 

O 

.COOH 

H /-N"N~N* 



H j— N ""*N N 



xHCI 



A. Ethyl 7-([S,S}-2 / 8-dia2abicyclo[4.3.0)non-8-yl)-l- 
( 2 , 4-dif luorophenyl )-6-f luoro- 1 , 4-di hydro-4-oxo-l , 8- 
naphthyridine-3-carboxylate 

1.9 g (5 mmol) of ethyl 7-chloro-i-(2,4-difluoro- 
phenyl )-6-f luoro- 1 , 4 -d ihydro - 4 -oxo - 1 , 8- 
naphthyridine-3-carboxylate are stirred at 10 *C for 
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2 V °- < 1 ' S ' S H ) - J ' e - Di »" bi ^-M. - 0 Jn c„. e - yll . 9 . tluoro . 



Example 10 




COOH 



T° Py 1 ~ 6 ' 7 - diflUOr0 - 1 ' 4 - d ^^o-8- I „ethc Xy .4-oxo. 

Ex'^ ; e " rbOXyUC 18 analogously to 

Example 1 and tne react . on o<juct • / to 

chromatography (silica ied *» 



chloride/methanol/17 % B * n ' eiU<mt: ~ th *-»- 
30,8:1). * strength aqueous ammonia - 

i-C y cloprop y l-7. ([ s >SJ .2,8.d i azabicyclo t 4.3.0]non-8. y i ) . 

quinolinecarboxylic acid of siting point 203-208-C with 
decomposition) is obtained. 



-193* (c » 0.4, CHC1,) . 



- 95 - 



1.52 g (5 mmol) of ethyl l-cyclopropyl-6,7,8-trif iuoro- 
l,4-dihydro-4-oxo-3-quinolinecarboxylate are reacted with 
550 mg (5 mmol) of l,4-diaxabicyclo[2.2.2]octane and 760 
mg (6 mmol) of (+)-[S,S]-2,8-diazabicyclo-[4 .3.0]nonane 
in 30 ml of acetonitrile for 2 hours at 50 "C and for 2 
hours at 60*C. After cooling, the suspension obtained is 
filtered off with suction, and the precipitate is washed 
with water and dried at 90 "C in vacuo. 

Yield: 0.99 g (47.5 % of theory) of ethyl 1-cyclopropyl- 

7-([S,SJ-2,8-diazabicyclo(4.3.0jnon-8-yl)-6,8-difluoro- 
1 , 4-dihydro-4-oxo-3-quinolinecarboxylate , 
Melting point: 194-195'C (from acetonitrile), 
[a)l 3 i -188.9* (c » 0.51, CHC1 3 ). 

Example 18 

O 

F > r ^s Y As r COOH 

1.4 g (5 mmol) of 9, 10-dif luoro-2, 3-dihydro-3-methvl-7- 
oxo-7H-pyrido[ 1 , 2, 3-de ){1,4J -benzoxacine-6-carboxylic 
acid are reacted with 0.85 g (7.7 mmol) of 1,4- 
diazabicyclo[2.2.2]octane and 0.7 g (5.6 mmol) of ( + )- 
[S,S]-2,8-diazabicycio(4.3.0]nonane in 15 ml of 
acetonitrile/7.5 ml of dimethyl formawide analogously to 
Example i. 

Yield: 1.24 g (64 % of theory) of 10-< (S^j^B- 
diazabicyclol 4 . 3 . 0 )non-8-yl ) -9-f luoro-2 , 3 -dihydro-3- 



A 28 100 



- 34 - 
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390 mg (1 of l-cyclopropyl-7- ( 2,8-dia Z abi cycle 

[4. ».03non-8.yl ) -«.8-di£l«oro-l f 4.dih r iro-4.o,o-3- 
quinonnecarboxylate are dissolved in a solution of 40 mg 
of sodxum hydroxide in 3 ml of water at room temperaturl 
« an ultrasonic bath and the sclution is treated with 
xce-cooling with a solution of 160 mg ^ ^ of R _ 
♦)-a-methyl-benzyl isocyanate. The deposited precipitate 
is filtered off with suction, washed with dioxane and 
dried at 100'C in a high vacuum. 
10 Yield: 530 mg (99 % of theory) of .l-cyclcpropyl-f u 
difluoro-1 4-dihydro-4-oxo.7- (2 - [1R . phenyl . ethyl . amino . 

Melting point: 208-210'C (with decomposition), 
" fa]* 3 : -23.2' (c = 0.5, DMF) . 

The reaction product can be separated into the 
dxastereomers by chromatography and the carbamoyl radical 
removed again by acidic hydrolysis, the compounds of 
Examples 1 and 7 being obtained. 

20 Example 17 
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Z0SG3H 



reacted overni 9 ht in the ultrasonic bath st 40-50 'C 
The suspension obtained i, concentrated, and the 
residue xs treated with water and extracted with 
methylene chloride. Aft^r h~ 

sulohai-o , drying with sodium 

sulphate the solution is concentrated and the 
residue is purified by chromatography (silica gel 

V e U lT;r hylene Chl ° rid *'-thanol ":5,. 
Yield: 950 mg (38 % of theory) 

Melting point: 72-83'C (with decomposition,. 
2S.Met hy i-i butyl l-cyclopropyl- 7 . (2 , 8 . dia2abicyclo . 

[4.3 • 0 Jnon.8-yl,-6 / 8-difluoro-l / 4.dihydro-4-oxo-3. 
qurnolinecarboxylate trif luoroacetate 

570 mg (i ^ of the 

dissolved in 3 ml of trif luoroacetic acid'at r " 

60-c/ e "T ^ 8 ° 1Uti0n 18 — ntrated aT 

60 C/12 mt.r. The viscous oil obtain^ • 

with 5 ml of ether a solid h " 

This is flli-o TV/ Pr ° dUCt 1561,19 ob ^ined. 

This is filtered off with suction, washed with ether 

and dried at 80 »C in a high vacuum. 

Yield: 450 mg (78 % of theory), 

fl£ n9 + r fi " t! 214 " 216 ' C (With d — Position), 
(a] 0 : +2.8° (c = 0.5, DMF) . 



Sxamole ifi 
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7.8 g (20 mmol) of l-cyclopropyl-7-( 2, 8-diaza- 
bicyclo[ 4 .3.0] non-8-yl ) -6 , 8-dif luoro-1 , 4-dihydro-4- 
oxo-3-quinolinecarboxylic acid are dissolved in a 
mixture of 60 ml of dioxane/water (2:1) and 20 ml of 
1 N sodium hydroxide solution and the mixture is 
treated with ice-cooling and stirring with 5.24 g 
(24 mmol) of di-tert-butyl pyro-carbonate. The 
mixture is stirred at room temperature for 1 hour 
and allowed to stand overnight. The deposited 
precipitate is filtered off with suction, washed 
with 250 ml of water and dried overnight at 50 *C in 
a recirculating air drying oven. 
Yield: 9.34 g (95.5 % of theory), 
Melting point: 216-219'C (with decomposition). 

2S-Methyl-l-butyl 7-(2-tert-butoxycarbonyl-2 , 8- * 
diazabicyclo [4.3. 0 ]non-8-yl ) -l-cyclopropyl-6 , 8- 
dif luoro-1 , 4-dihydro-4-oxo-3-quinolinecarboxylate 

2.15 g (4.4 mmol) of the product from Step A are 
suspended in 60 ml of tetrahydrofuran/water (1:1) at 
room temperature and 1.65 g (5 mmol) of cesium 
carbonate are added. The mixture is allowed to react 
at about 40 °C in an ultrasonic bath for 20 minutes, 
about 40 ml of the solvent are distilled off at 
40*C/12 mbar) and the solution which remains is 
lyophilised, the slightly soluble crude caesiui.. salt 
being obtained. 3.3 g of this crude salt are 
dissolved in 40 ml of dimethyl formamide and treated 
with 1.4 g of S(+)-l-bromo-2-methyl-butane and 



B. 



C. 



5.^i„o- 1 .c y c 1 oprop y l.6,8-difluoro. 1 ,4>dih ydr o-7. 

1R, 6S-2-oxa-5 , 8-dia Z abicyclo[4 . 3 . 0 Jnon-8-vl > -4-oxo- 
S-quxnolinecarboxyHc acid is obtained analogously 
using the product from Example 13c 
Melting point: 212-214'C (with decomposition), 
Ml 5 : -260' (c « 0.5, DMP) . 

(1^6R- -oxa-5 8 -dia 2 abicyclo [ 4.3.0 ] non-8- y l ) -4-oxo- 
3-qu.nolxnecarboxylic acid is obtained analogously 
usrng the product from Example 13c 
Melting point: 213-215'C (with decomposition,, 
t«]| 8 : +261* (c = 0.5, DMP) . 

Mass spectrum, V. 406 (M',95 %,, 346, 249, 98, 41, 



28 (100 %) 
Example is 



H. 




O (S) 

COO-CH 2 -CH-CH 2 -CH, 



xCFjCOOH 



8-yl) -l-cyclopropyl-6 , 8-dif luoro-1 , 4-dihydro-4-oxo- 
3-quxnolxnecarboxylic acid 



Le A 28 100 



- 90 - 



C. l-Cyclopropyl. 5/ 6 f 8-trifluoro-l # 4-dihydro-7.(ls,6R- 

2-oxa-5 / 8-di a2 abicyclo ( 4.3.0]non-8-yl)-4-oxo-3- 
quxnolinecarboxylic acid, 

Melting point: 236-237'c (with decomposition). 
5 [oJ D *: +282° (c = 0.5, DMF) . 

Example 14 

NH 2 O 

COOH 




20 



A. 4.1 g (io amol) of the product from Example 13A are 

treated with 5 ml of liquid ammonia in 40 ml of 

pyridine and heated at 130'C for 10 hours in an 

autoclave. After cooling, the precipitate is 

filtered off with suction, washed with water and 

dried at 100 'C in a recirculating air drying oven. 

The crude product (2 g) is purified by recrystalli- 

Satl ° n from glycol monomethyl ether: yellow 
15 crystallisate. 

Yield: 1.3 g (31 % of theory) of 5-amino-l- 

cyclopropyl-6,8-difluoro-l,4-dihydro-7-(cis-2-oxa- 

5,8-dia2abicyclo(4.3.0)non-8-yl)-4-oxo-3-quinoline- 
carboxylic acid, 

Melting point: 233-240'c (with decomposition). 
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c. 



5,8.dxazab i cyclor4.3.0jnon.8- yl) _4-oxo-3- q uinol 
carboxylic acid hydrochloride 

Melting point: 300'C (decompQB ltion) 

[°]£ 3 : -99" (c = 0.5, H 2 0). 



oxa- 
ine- 



Example 1 T 




TslTT \° Ex "" pl ° 10A ' the «• 

oxo-3-quxnolinecarboxylic acid: 

A. 1 -Cyclo P ro P yl-5 /6 ;8-trifl uor o- 1 , 4 _ dihydro _ 7 . (cis _ 2 . 
oxa-5, 8-diazabicyclor 4 . 3 . 0 , no n-8-yl ) -4-oxo-3- 
qumolinecarboxylic acid, 

Melting point: 210-216'C (with decomposition,. 

B. ^Cyclopropyl-s^^-trifluoro^^-dihydro-T-dR^S. 
2-oxa-5 , 8-diazabicyclo r 4 . 3 . 0 )non _ S - yl , -4-oxo-3- 
quinolinecarboxylic acid. 

Melting point: 234-237°C (with ^ . . 

. , a * . ( h decomposition). 

[aJ D : -287° (c = 0.5, DMF) . 
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2 0 8 u o 1 4 



F. 



10 



8-Chloro-l-cyclopropyl-6-£ lu0 ro-l,4-dihydro-7- 

(lS / 6R-2-oxa-5,8-di a zabicyclo [ 4.3.0]non-8-yl)-4-oxo- 
3-qumolinecarboxylic acid hydrochloride, 
Melting point: 292-294'C (with decomposition). 
{a)§ 7 : +193* (c = 0.5, H 2 0) . 



Example 12 




Analogously to Example 10A, the following are obtained 

using l-cyclopropyl-6,7-difluoro-l,4-dihydro-4-oxo-3-- 
quinolinecarboxylic acid: 

A. l-Cyclopropyl-6-fluoro-l,4-dihydro-7-(cis-2-oxa-5,8- 
dxazabicyclo [ 4.3. 0 Jnon-8-yl ) -4-oxo-3-quinoline- 
carboxylic acid, 

Melting point: 246-249'C (with decomposition) (from 
glycol monomethyl ether) . 



15 b. 



l-Cyclopropyl-6-fluoro-l,4-dihydro-7-(lR,6S-2-oxa- 
5, 8-diazabicyclof 4 . 3 . 0)non-8-yl )-4-oxo-3-quinoline- 
carboxylic acid, 

Melting point: 243-245'C (with decomposition) 
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A. 8-Chloro-l-cyclopropyl-6-f luoro-1, 4-dihydro-7-(cis 

2-oxa-5,8-diazabicyclo[4.3.0]non-3-yl-4-oxo-3 
quinolinecarboxylic acid, 

Melting point: lSO-lSS^C (with decomposition). 

B . 8-Chloro-l-cyclopropyl-6-f luoro-1 , 4-dihydro-7- (cis 

2- oxa-5 , 8-diazabicyclo[4 . 3 . 0]non-8-yl) -4-oxo-3 
quinolinecarboxylic acid hydrochloride, 

Melting point: 227-232'C (with decomposition). 

C. 8-Chloro-l-cyclopropyl-6-fluoro-l,4-dihydro-7- 
( 1R, 6S-2-oxa-5 , 8-diazabicyclo [4.3.0] non-8-yl ) - 4-oxo- 

3- quinolinecarboxylic acid, 

Melting point: 186-188*C (with decomposition). 
(o]| 6 : -269' (c = 0.5, DMP) . 

D. 8-Chloro-l-cyclopropyl-6-f luoro-1, 4-dihydro-7- 
( 1 R , 6S-2 -oxa-5 , 8-diazabicyclo [4.3.0) non-8-yl ) -4-oxo- 
3-quinolinecarboxylic acid hydrochloride 

Melting point: 278-280'C (with decomposition). 
-208° (c = 0.5, H 2 0). 

B. 8-Chloro-l-cyclopropyl-6-f luoro-1, 4-dihydro-7- 
( IS , 6R-2-oxa-5 , 8-diazabicyclo [4.3. 0 ]non-3-yl ) -4-oxo- 
3-quinolinecarboxylic acid 

Melting point: 188-190'C (with decomposition). 
[o]d 5 * +270* (c =* 0.5, DMF 
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E. 



F. 



20 o J j i j 

Analogously to Example 10A , l-cyclopropyl-6 , 8 - 

dxfluor 0 .i,4-dihydro-7- ( is,6R-2. 0 xa. 5/ 8- 
diazabicycloH . 3 . 0 Jnon-8-yl ) -4-oxo-3-quinoline- 
carboxylic acid of melting point 204-206 «C (with 
decomposition, is obtained using IS, 6R-2-oxa-5,8- 
diazabicyclo [4.3.0] nonane . 
[a]2 s : +248° (c = 0.57, DMF, . 

Analogously to Example 10B, l-cyclopropyl-6,8- 

difluoro-l,4-dihydro-7- ( is,6R-2-oxa-5,8- 
diazabicyclo 1 4 . 3 . 0 ,non-8-yl ) -4-oxo-3-quinoline- 
carboxylic acid hydrochloride of melting point 323'C 
(with decomposition, is obtained using betaine from 
Example 10E. 



[a)o 6 : +238° (c = 0.5, H 2 0, . 
Example 11 



O 




COOH 



usrng 8-chloro-l-cyclopropyl-6, 7-difluoro-l,4-dihydro-4- 
oxo-3-quinolinecarboxylic acid: 
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C. 



20SS*u 



5 / 8.dxa 2 ab i cyclo t 4.3.0]non-8-yl)-4. oxo , L , 
carboxylic acid hydrochloride: ° M °' 3 ^ 01 ^ 
!•« g (4 mmol, of the pr0 duct from Step A are 
dissolved in 120 ml of h,if 

„ui , half -concentrated hvdro 

chloric acid at 60 °r «-x~ , . nyaro- 

the M8{ h solution is concentrated, 

the res due xs stirred with ethanol and the precil 

9oTL J 'i lt6red °" — - -ed^t 



90°C in vacuo . 
Yield: 1. 5 7 g, 



Melting point: 300-303 «C (with decomposition, 
Purxty (HPLC): 97 % strength. 

Analogously to Example 10a i 

*i"abicyclo t 4.3. 0) non-8-yl - "-'olo " 3 
carboxylic acid of W^ 0 ^^^ 
decomposxtion, is obtained using lR,6S-2-oxa 5 8 
dia 2 abicyclo[4.3.0]nonane. ' 

Analogously to Example 10B , l-cyclopro P yl- 6 8 - 

dxfluoro-l^-dihydro^./iR fis , . 

j.- , . , J (iR / 6S-2-oxa-5,8- 

betaLj? """*°»"*«» is obtained „ sing the 
uetaxne from Example 10C. 

[*] 0 2 *: -241" (c = o.59, H 2 0) . 
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. carboxylic acid, dihydrc "<-°*°- 3- qu i„ol ine . 

Melting point: decomposition above 320'c 
Mo: +92.5' (c = 0.53, „ 2 0) . 

Examp le in 



11 i 

F A 



A. 



l-Cyclopropyl-6,8-difluoro-l 

5,e- diazabloyclo(4 . 3 . 0Jnon ^^o-'-«=is- 2 .„ xa . 

carboxylic acid: 4 -°»>-3-<JuinoUne- 



— 1) of 1.4-diazabicycl 0t2 /n"r 0 '" 9 <« 
of 15 m of acetonltrUe/75 ^ i ' , ' " i * tUre 

The mutmmtam u tzi^ dm : thyitoin "^- 

stirred vita water, and the "le • reS " Ue iS 

off with auction and dried 18 " UeM 

arxed in vacuo at 80 'C. 

Yield: 1.67 g (85 .4 % of theory), 

Melting point: 210-212 *C /wi*K ./ 

L < With decomposition). 
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B. 



Melting point: 192-195'C (with decomposition). 

8-Chloro- i -cyclopro P yl-7.([R,RJ-2,8-diazabicycl 0 . 
[4.3. 0 )non-8-yl ) -6-f luoro- 1 , 4-dihydro-4 -oxo- 
qumolinecarboxylic acid hydrochloride, 
Melting point, 323-324 *C (with decomposition). 
Purity V 'HPLC): 99.9 % strength, 
+164.5° (c = 0.53, H 2 0). 



C 20 H 21 C1FN 3 0 3 . HC1 ( 442 . 3 ) 
Calculated: C 54.3 
Found: c 54.2 

Example <? 



H 5.0 
H 5.0 



N 9.5 
N 9.5 



CI 16.0 
CI 16.1 




COOH 



^alcgously to Example 1, the following are obtained from 

l-cyclopropyl-6, 7 -difluoro-l,4-dihydro-4-oxo-3- 
guinolinecarboxylic acid and (-, -[R,R]-2, 8-diazabicyclo- 
( 4 . 3 . 0 J nonane : 



A. 



l-Cyclopro P yl-7-( [ R,R J . 2 ,8-dia 2 ooicyclo [ 4.3.0]non- 

8-yl)-6-fluoro-l,4-dinydro-4.oxo-3-quinoline- 
carboxylic acid, 

Melting point: 254-258-C (with decomposition). 
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o X * 



£irr w» to Exampie i - the fonowin9 are obtai - d 



A. 



B. 



l-Cyclopropyl-7-( [ R / R,-2,8-dia 2a bicyclor4.3.0]non- 
8-yl ) -6 , 8-dif luoro-1 , 4-dihydro-4-oxo-3-quinoline- 
carboxylic acid 

Melting point: 247-249'C (with decomposition). 

l-Cyclopropyl-7- a R,RJ-2,8-diazabicycio[4.3.0]non- 
8-yl ) -6 , 8-dif luoro- 1 , 4-dihydro-4 -oxo-3-quinoline- 
carboxylic acid hydrochloride, 
Melting point: 322-326'C (with decomposition), 
Purity (HPLC): 99.4 % strength, ee: 98.6 %, 
+250* (c = 0.5, H 2 0). 



Example 8 

O 

XX J 

Analogously to Example 2, the following are obtained 
usxng <-)-[R,RJ-2,8-diazabicyclo(4.3.0]nonane: 



A. 



8-Chloro-l-cyclopropyl-7- ( [R, RJ-2 , 8-diazabicyclo- 
[4.3.0]non-8-yl,-6-fluoro-l,4-dihydro-4-oxo- 



quinolinecarboxylic acid, 
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1.4 g (5 nunol) of 7-ch.loro-l-cyclopropyl-6-f luoro-1,4- 
dihydro-4-oxo-l,8-naphthyridine-3-carboxylic acid are 
stirred at room temperature for 1 hour with 1.3 g 
(10.3 ramol) of (+)-[S,SJ-2,8-diazabicyclo[4 . 3 . Ojnonane 
with exclusion of water in 15 ml of acetonitrile. After 
standing overnight, the precipitate is filtered off with 
suction, washed with acetonitrile and chromatographed on 
silica gel for purification (eluent: methylene chloride/- 
mt.thanol/17 % strength aqueous ammonia 30:8:1; R f value: 
0.4). The l-cyclopropyl-7-( [S^J-diazabicyclo^.S.Ojnon- 
S-yl^S-fluoro-l^-dihydro^-oxo-l^-naphthyridine-S- 
carboxylic acid obtained is dissolved in 15 ml of half- 
concentrated hydrochloric acid, the solution is 
evaporated and the residue is stirred with ethanol . The 
precipitate is filtered off with suction, washed with 
ethanol and dried at 120'C/12 mbar. 

Yield: 960 mg (47 % of theory) of l-cyclopropyl-7-( [S,SJ- 
2, 8-diazabicyclo [ 4 . 3 . 0 ]non-8-yl ) -6-f luoro-1 , 4 -dihydro-4- 
oxo-l,8-naphthyridine-3-carboxylic acid hydrochloride 
Melting point: 345-346*C (with decomposition), 
[a]>°: +5.4* (c = 0.5, H,0) . 

Example 7 




O 

A^.COOH 
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2 G o o j i i 

mixture is then cooled, the autoclave is let down, the 
mixture is concentrated and the residue is treated with 
acetonitrlle in an ultrasonic bath. The undissolved 
precipitate is filtered off with suction, the residue is 
dissolved in about 150 ml of water in the presses of 
heat, the solution is filtered and the hydrochloride is 
precipitated using 10 ml of half -concentrated hydro- 
chloric acid, filtered off with suction and dried at 
100-C in a recirculating air drying oven. The product 
obtained is suspended in 100 ml of glycol monomethyl 
ether at 110-115 'C and brought into solution by addition 
of 38 ml of half-concentrated hydrochloric acid. The 
solution is filtered hot through a glass frit, cooled and 
the cooled yellow crystallisate is filtered off with 
suction, washed with ethanol and dried at 120'C/12 mbar. 

Yield: 2.5 g (44 % of theory) of 5-amino-l-cyclopropyl- 
7- ( ( S , S ] -2 , 8-diazabicyclo[ 4 .3.0] non-8-yl ) -6 , 8-dif luoro- 

l,4-aihydro-4-oxo-3-quinolinecarboxylic acid hydro- 
chloride, 

20 Melting point: > 335'C (with decomposition; dark 
colouring already below 335'C), 
-280.8* (c = 0.53, H z O) . 



15 



Example fi 



O 

F ^-V^v-COOH 

IN N 



A ,HC| 
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B. 



2 0 o 0 j 1 4 

Yields 6.7 g (82.3 % of theory) of l-cyclopropyl-7- 
( [S,S}-2, 0-diazabicyclo [4.3.0] non-3-yl ) -5 , 6 , 8-tri- 
fluoro-l / 4-dihydro-4-oxo-3-quinolinecarboxylic acid, 
Melting points 257-259'C (with decomposition); after 
recrystallisation from glycol monomethyl ethers 
Melting points 260-265'C (with decomposition). 

1.5 g (3.7 mmol) of the product from Step A are 
introduced into 6 ml of 1 N hydrochloric acid. After 
a short time, the hydrochloride deposits, and is 
filtered off with suction, washed twice with 5 ml of 
ethanol each time and dried at 100*C/12 mbar. 



Yields 1.4 g (85.7 % of theory) of l-cyclopropyl-7- 
( [S,S] -2, 8-diazabicyclot 4.3.0 ]non-8-yl) -5,6,3- 

trifluoro-l,4-dihydro-4-oxo-3-quinolinecarboxylic 
15 acid hydrochloride, 

Melting points > 310'C (with decomposition), 
[a)| 6 s -272' (c = 0.5, H 2 0). 

Example 5 



COOH 



x HC! 




5.2 g (13 mmol) of the product from Example 4A are 
treated with 15 ml of liquid ammonia in 30 ml of pyridine 
in an autoclave and heated at 130 'C for 12 hours. The 
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l-Cyclopropyl-7- ( ( S , S ) -2 , 8-diazabicyclo[ 4 . 3 . 0 Jnon- 

8-yl)-6-fluoro-l,4-dihydro-4-oxo-3-quinoline- 
carboxylic acid 

Melting point: 256-258'C (with decomposition). 



B. 



l-Cyclopropyl-7- ( [ S , S ]-2 , 8-diazabicyclo [4.3.0J non- 

8-yl)-S-fluoro-l,4-dihydro-4-oxo-3-quinoline- 
carboxylic acid hydrochloride, 

Melting point: > 320°C (with decomposition), 
[aJo 6 : -90.6* (c = 0.48, H 2 0) . 



Example 4 




COOH 



6 g (20 mmol) of l-cyclopropyl-5,6,7,8-tetrafluoro- 
l,4-dihydro-4-oxo-3-quinolinecarboxylic acid are 
heated under reflux for l hour with 2.7 g (21.4 
mmol) of (+)-[S,S]-2,8-diazabicyclo(4.3.0)nonane in 
40 ml of acetonitrile/20 ml of N r methylpyrrolidone 
in the presence of 2.2 g (20 mmol) of 1,4- 
diazabicyclo[2.2.2]octane. The suspension obtained 
is cooled, and the precipitate is filtered off with 
suction, washed with acetonitrile and dried at 
lOO'C/12 rabar. 
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2 0 O U J x J 

qulnoline carboxylic acid sulphate 

8-chloro-l.cyclopropyl.7-( tS/ S]-2 f 8-diazabicyclo 

[4.3.0jnon-8-yl)-6.fluoro-l / 4-dihydro-4-oxo-3 
qulnoline carboxylic acid acetate 

8-chloro.l-cyclopropyl-7-( (S ,S]-2,8-dia Z abicyclo 
[«.3.0jnon-8-yl).6.£luoro-l,4. iihydro-4-oxo-3- 
quinoline carboxylic acid lactate 

8-chloro-l- cy clo P ro P yl-7- ([S ,S]-2,8-diazabicyclo- 
[4.3. 0 Jnon-8-yl ) -6-f luoro-l , 4-dihydro-4-oxo-3- 
quinoline carboxylic acid citrate 

8-chloro-l-cyclo P ropyl-7- ( [ S , S ) -2 , 8-diazabicyclo- 
(4.3 . 0]non-8-yl)-6-f luoro-l , 4-dihydro-4-oxo-3- 
quinolino carboxylic acid embonate 




15 



Analo g o U8l to Example 1, the following are obtained 

w.th l-cyclopropyl-6,7-difluoro-l r 4-dihydro-4-oxo-3- 
quxnolinecarboxylic acid: 
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concentrated in vacuo and the residue is stirred with 
about 300 ml of abs. ethanol . The suspension is cooled in 
ice, the precipitate is filtered off with suction, washed 
wxth ethanol and dried first at room temperature and then 
at 100°C in vacuo. 

Yield: 13.4 g (93.8 % of theory); 
Melting point: 328-330'C (with decomposition); 
R, value (silica gel, methylene chloride/methanol/17 % 
strength aqueous NH, = 30:8:1): 0.4; 
Purity (HPLC): 99.9 % strength, 
-164.4° (c * 0.45, H 2 0), 

C2oH 21 ClFN 3 0 3 . HC1 ( 442 . 3 ) 

Calculated: C 54.3 H5.0 N9 . 5 C 116.0 

F ° UndS C54 ' 3 H5.0 N9 .5 CI 16.0 

15 C. The toUowing salts, for example, can also be 
prepared analogously: 

8-chloro.l-cyclopro P yl-7-( [S ,S)-2,8-dia 2 abicyclo- 
r4.3.0)non-8-yl)-6-fluoro-l,4-dihydro-4-oxo--,- 
quinoline carboxylic acid methanesulphonate 



20 



8.chloro-l-cyclopropyl-7-( [S ,S]-2,8-dia2abicyclc- 
[4.3. 0 )non-8-yl) -6-f luoro-1 , 4-dihydro-4-oxo-3- 
quinoline carboxylic acid toluenesulphonate 

8 -chloro-l-cyclopropyl-7- ( ( s , 3 ] -2 , 8-diazabicyclo- 
(4.3.0] ncn-8-yl ) -6-f luoro-l , 4-dihydro-4-oxo-3- 
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presence of 99 g (0.88 mol) of l,4-diazabicyclo[ 2.2.2]- 
octane (DABCO) (internal temperature: 90.5'C). The yellow 
solution is cooled and treated with seed crystals 
(obtained from a 5 ml sample which was concentrated; 
residue stirred with acetronitrile) . The mixture is 
stirred for 2 hours at about 3'C, and the deposited 
precipitate from both batches is rapidly filtered off 
with suction, washed with acetronitrile and introduced 
into 1.5 1 of ice-water. The initially thin, well- 
stirrable suspension after about 10 minutes becomes a 
poorly stirrable mass, which is diluted with a further 
150 ml of water. The precipitate is filtered off with 
suction, washed with water and dried at 80°C in a 
recirculating air drying oven. 

Yield: 402 g (82.7 % of theory), faintly yellow product; 
Melting point: 193-196°C (with decomposition), 
R f value (silica gel; methylene chloride/methanol/17 % 
strength aqueous NH, = 30:8:1): 0.4. 

— 8-ghloro-l-cvclopro p yl-7.( fS.S1-? ,a. 

diazabicYclo f 4 . 3 . 0 1 non-8-vl \ -K-f i M Oro _ i . 4 -d i hydro- 4 -ov^. 
3-quinolinecarboxy lic acid hydrochloride 

13.1 g (32 mmol) of 8-chloro-l-cyclopropyl-7-( ( S,S]-2, 8- 
diazabicyclo (4.3. 0 )non-8-yl ) -6-f luoro- 1 , 4-dihydro-4 -oxo- 
3-quinolinecarboxylic acid are suspended in 50 ml of 
water and brought into solution by addition of 50 ml of 
half -concentrated hydrochloric acid. The mixture is 
filtered through a glass frit, the filtrate is 
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Melting point: 324-325*C (with decomposition), 

TLC (silica gel, dichloromethane/methanol/17 % strength 

aqueous ammonia = 30*8:1): homogeneous, R f value: 0.3, 

[aj2 s : -256° (c » 0.5, H 2 0), 

Purity (HPLC): 99.4 % strength, 

C 20 H 21 PjN 3 O 3 . HC1 ( 4 2 5 . 5 ) 

Calculated: C56.4 H5.2 N 9.9 CI 8.3 

Found: C 56.3 H 5.4 N 9.8 CI 8.3 

Example 2 



9-Chloro-l-CVCloprODvl-7-f fS.SJ _ 2.8-dia Z ahin Y r1n. 

f 4 ♦ 3 . 0 1non-8-vl 1 -6-fluoro- 1 . 4-dihYrtm-4-oxo-3-guinol ine- 
carboxvlic acid 

2 batches of the following size are run in parallel and 
worked up together: 

180 g (0.6 mol) of 8-chloro-l-cyclopropyl-6, 7-dif luoro- 
l,4-dihydro-4-oxo-3-quinolinecarboxylic acid are heated 
under reflux for 1 hour with 84 g (0.67 mol) of ( + )- 
(S,S]-2,8-diazabicyclo[4.3.0)nonane in a mixture of 1.8 1 
of acetonitrile/900 ml of dimethyl formamide in the 
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208C314 

oven. 

Yield: 163.4 g (84 % of theory), 

Melting point: 249-251'C (with decomposition) 

>». r->-i-rvrioprowi.7.frs si-2.R-H <a ^K^^ lnf1 , p Jjigg _ 

tol)-6 ,B-dTf1„n ro . 1 ,4-dthvrt^- 4 - oxo .^. 1 T| 

carboxylic arid hydrochloride 

6.0 g (15.4 mmol) of l-cyclopropyl-7-( [S ,S J-2, 8-diaza- 

bxcyclo(4.3.0]non-8-yl)-6,8-difluoro-l,4-dih y dro.4-oxo- 
3-guinolinecarboxylic acid are dissolved in 40 ml of 
half-concentrated hydrochloric acid at 60 'C and the 
solution of the hydrochloride is filtered. The filtrate 
xs concentrated to one half, cooler in ice and treated 
with 40 ml of ethanol. The yell., crystallisate is 
filtered off with suction, washed with ethanol and dried 
at 60-C in a high vcuum, where tho colour lightens. 
5-51 g (84 % of • e0 ry) of the hydrochloride are 
obtained, which is ^ready very pure. 

For further purification, it is dissolved in 50 ml of 
water in the presence of heat. The yellow solution is 
treated with 5 ml of half -concentrated hydrochloric acid 
and cooled in ice, and the deposited crystallisate is 
filtered off with suction, washed well with ethanol and 
dried first at room temperature and then under a hiqh 
vacuum at 100 "C. 

Yield: 4.64 g (70.8 % of theory), 
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NMR »H (DMSO): 8.73 s ( 1H at C-2), 4,16 > (1H, cyclo- 
propyl), 1,2 m (4H, cyclopropyl) [ppro] . 
Mass spectrum: ■/. 361 (M'-H 2 0), 317 (M-C0 2 ) , 41 
(100 %, C,H 3 ). 
Preparation of the final comp ounds 



A. l-C Y clopropvl-7- 1 f S . S 1-2 . B-d i «» a b icvc lof 4 . T . p ] n on-8- 
yl ) -6 , 8-dlf luoro-1 . 4-dlhvdro-4-o x o-3-g ii i nnl inecarboxvl ic 
acid 

141.5 g (0.5 mol) of l-cyclopropyl-5,7,8-trifluoro-l,4- 
dihydro-4-oxo-3-quinolinecarboxyllc acid are heated under 
reflux for 1 hour with 69.25 g (0.55 mol) of (+)-[S,S]- 
2,8-diazabicyclo[4.3.0]nonane (ee 99.5 %, GC 99.8 % 
strength) in a mixture of 1500 ml of acetonitrile and 
750 ml of dimethylformamide in the presence of 55 g 
(0.5 mol) of l,4-diazabicyclo-(2.2.2]octane. Tha 
suspension is cooled, and the precipitate is filtered off 
with suction, washed with water and then additionally 
stirred with 1 1 of water (pH 7). The product is filtered 
off with suction and dried at 60 'C in a recirculating air 



Example 1 
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28 g (68 mmol) of ethyl 2-(2-bromo-3,4,5,6- 
tetraf luoro-benzoyl ) -3-cyclopropylaminoacrylate are 
heated under reflux for 6 hours with 6.9 g 
(164 mmol) of sodium fluoride in 88 ml of DMP. The 
5 mixture is poured into water after cooling, and the 

deposited precipitate (red) is filtered off with 

suction, washed with plenty of water and dried at 

80 *C in a recirculating air oven. 

Crude yield: 27.3 g, 
10 Melting point: 150-175*C; 

after recrystallisation from glycol monomethyl 
ether: 

Molting point: 187-19l°C. 

7 ) 5-Bromo-l-cyclopropyl-6 , 7 , 8-trif luoro-1 , 4-dihydro- 
15 4-oxo-3-quinolinecarboxylic acid 

26.7 g (68 mmol) of crude ethyl 5-bromo-l- 
cyclopropyl-6 , 7 , 8-trif luoro-1 , 4-dihydro-4-oxo-3- 
quinolinecarboxylate are introduced into a mixture 
of 165 ml of acetic acid, 110 ml of water and 18 ml 
20 of concentrated sulphuric acid and heated under 

reflux for 2 hours. The cooled reaction mixture is 
poured into ice-water, and the deposited precipitate 
is filtered off with suction, washed with plenty of 
water and dried in a recirculating air oven at 80 °C. 
25 Yield: 19.7 g (80 % of theory), 

Melting point: 208-210'C (with decomposition); 
after recrystallisation from glycol monomethyl ether: 
Melting point: 21?-214'C (with decomposition); 
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4 ) Ethyl 2 - ( 2-bromo-3 , 4,5,6 -tetraf luoro-benzoyl ) ~3- 
ethoxy-acrylate 

45 g of crude ethyl (2-bromo-3,4,5, 6-tetraf luoro- 
benzoyl) -acetate are introduced into 32.2 g 
(0.31 mol) of acetic anhydride and 28.4 g (0.19 mol) 
of triethyl orthofonnate and the mixture is heated 
under reflux for 2 hours. Excess reagent is first 
stripped off in vacuo, then under a high vacuum 
(bath up to 120-130 °C) and the crude product is 
reacted to the next step. 
Crude yield: 50.7 g 

5 ) Ethyl 2- ( 2-bromo-3 , 4,5, 6-tetraf luoro-benzoyl ) -3- 
cyclopropylamino-acrylate 

50.7 g of crude product from Step 4) are treated 
dropwise with 8.6 g (0.15 mol) of cyclopropylamine 
in 90 ml of ethanol with ice-cooling, the mixture is 
stirred at room temperature, allowed to stand 
overnight and again well cooled, and the 
crystallisate is filtered off with suction, washed 
with cold ethanol and dried. 
Yield: 29 g (42 % over 4 steps), 
Melting point: 103-105 # C (from ethanol). 

6 ) Ethyl 5-broiro-l-cyclopropyl-6 , 7 , 8-trif luoro-1 , 4- 
dihydro-4-oxo-3-guinolinecarboxylate 
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20 



introduced Into 150 ml of anhydrous acetonitrile ' :n 
(dried over zeolite) and 26.9 g (0.167 mol) of 
diethyl malonate are allowed to drop in with 
cooling. The mixture is cooled to 0*C, 46 ml 
(33.7 g = 0.33 mol) of triethylamine are added 
dropwise and the mixture is stirred for 30 minutes. 
48.9 g (0.168 mol) of 2-bromo-3,4,5,6-tetrafluoro- 
benzoyl chloride are then added dropwise, and the 
mixture is stirred for a further 1 hour at 0*C and 
brought to room temperature overnight. It is treated 
with 1C0 ml of 5 N hydrochloric acid and extracted 
three times with methylene chloride, and the 
extracts are dried with Na 2 S0 4 and concentrated in 
vacuo . 

Crude yield: 62.7 g. 
3) Ethyl (2-bromo-3>4,5,6-tetrafluoro-benzoyl)-acetate 

60 g of crude diethyl (2-bromo-3,4,5,6-tetrafluoro- 
benzoyl) -malonate are introduced into 150 ml of 
water and treated with 0.6 g of 4-toluenesulphonic 
acid, and the mixture is heated under reflux for 6 
hours, it is extracted with methylene chloride, and 
the extract is washed with water, dried with Na 2 SC\ 
and concentrated. 
Crude yield t 46 g, 

Boiling point (sample distillation in a bulb tube) : 
150-160*C(oven)/3 mfcar; 

Mass spectrum* 342 (H»), 297 (M*-OC 2 H s ) , 263 (M*- 
Br), 257, 255 (M*-CH 2 C0 2 C 2 H,) , 235 ?^63-28). 
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Derivatisation with Kosher reagent and gas 
chromatographic analysis shows only one detectable 
enantioraer (ee a 99.5 %). 

Example M 

5 -Bromo-l-cyclcpropyl-6 , 7 , 8-trif luoro-1 , 4-dihydro-4-oxo- 
3-quinolinecarboxylic acid 




A 

1) 2-Bromo-3,4, 5, 6-tetrafluoro-benzoyl chloride 

365 g (1.33 mol) of 2-bromo-3,4,5,6-tetrafluoro- 
benzoic acid [Tetrahedron 21, 4719 (1967) J are 
introduced into 2 1 of thionyl chloride and the 
mixture is heated under reflux for 11 hours until 
the evolution of gas stops. Excess thionyl chloride 
is stripped off in vacuo and the residue is 
distilled. 

Yield: 330 g (85 % of theory), 
Boiling point: 81-85 *C/3-5 mbar. 

2 ) Diethyl ( 2-bromo-3 , 4,5, 6-tetrafluoro-benzoyl ) - 
malonate 



15.9 g (0.167 mol) of magnesium chloride 



are 
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n-butanol . 

Yield: 15 g (39.6 % of theory of optically pure 
material . 

Melting point: 188 *C, 

Rotation : [ a ]$ 8 = +103.7* (c = 1, CHC1 3 ). 

2 ) 1R, 6S-8-Tosyl-2-oxa-.5 , 8-diazabicyclo [4.3.0] nonane 
13 g (33.6 mraol) of lR,6S-5-(lR-phenylathyl)-8- 
tosyl-2-oxa-5 , 8-diazabicyclc (4.3.0) nonane are hydro- 
genated at 100 'C and 100 bar on 2.5 g of palladium/ 
active carbon (10 % Pd) in 200 ml of ethanol. The 
catalyst is filtered off with suction, the filtrate 
is concentrated and the residue is recrystallised 
from 30 ml of toluene. 

Yield; 7.5 g (79 % of theory). 
Melting point: 160-161 °C, 

Rotation: [ Q ]§ 3 = +17.5' (c = 1.21, CHC1,). 

3) lR,6S-2-Oxa-5, 8-diazabicyclo (4. 3.0} nonane dihydro- 
broraide 



7 g (24.8 mmol) of 1R, 6S-8-tosyl-2-oxa-5, 8-diaza- 
bicyclo[4.3.0]nonane are dissolved in 25 ml of 33 % 
strength hydrogen bromide solution in glacial acetic 
acid, 5 g of phenol are added and the mixture is 
stirred overnight at room temperature. It is diluted 
with diisopropyl ether, and the crystallised salt is 
filtered off with suction and dried in air. 
Yield: 5.5 g. 



The reaction is carried out analogously to Example 
J2) using lR,6S-5-benzyl-2-oxa-5, 8-diazabicyclo- 
[4.3.0]nonane: 

Yield: 93.3 % of theory (1.58 molar batch) 

Boiling point: 63 - 65*C/0.03 mbar 

Rotation: [a]? = -8.4* (undiluted). 

ee value: > 99.5 % (by derivatisation with Mosher 

reagent ) . 

1R,6R- or lS,6S-2-Oxa-5,8-diazabicyclo[4.3.0)non^ne 
can be obtained analogously. 

Example L 

1R, 6S-2-Oxa-5 , 8-diazabicyclo (4.3.0) nonane dihydro- 
bromide 

1 ) 1R, 6S-5- ( lR-Phenylethyl ) -8-tosyl-2-oxa-5, 8-diaza- 
bicyc lo ( 4 . 3 . 0 ) nonane 

101.8 g (0.196 raol) of trans-3-brom-l-tosyl-4-(2- 
tosyloxyethoxy) -pyrrolidine and 72 g (0.584 mol) of 
R-(+)-l-phenylethylamine in 900 ml of xylene are 
heated under reflux overnight. The cooled solution 
is washed with 2M sodium hydroxide solution and 
dried over potassium carbonate, the drying agent is 
removed and the solvent is concentrated. On cooling, 
crystals are deposited from the residue which are 
filtered off with suction and recrystallised from a 
mixture of 750 ml of petroleum ether and 200 ml of 



2) 



Yield: 4.6 g (66.5 % of theory) 
Melting point : 233-235 *C. 

IS , 6R-2-Oxa-5 , 8-diazabicyclo [4.3.0] nonane 

59 g (0.27 »ol) of lS,6R-5-benzyl-2-oxa-5,8- 

diazabicyclo[4.3.0]nonane are hydrogenated at 120'C 

and 120 bar on 5 g of palladium/active carbon (10 % 

Pd) in 500 ml of ethanol. The catalyst is filtered 

off with suction, the filtrate is concentrated and 

the residue is distilled. 

Yield: 32.9 g (95 % of theory) 

Boiling point: 65'C/0.03 rabar 

Rotation : [o )| a » +8.2' (undiluted). 

ee value: * 99.5 % (by derivatisation with Kosher 

reagent). 



Example g 



1) 



lR,6S-2-Oxa-5,8-dia 2 abicyclo[4.3.0Jnonane 
dihydrochloride 

The reaction is carried out analogously to Example 

Jl) using lR,6S-5-benzyl-2-oxa-S,8-dia 2 abicyclo- 
[4.3.0]nonane: 

Yield: 77 % of theory (23.8 mnolar batch) 
Melting point: 230-232 *C. 

2) 1 R/6S-2-Oxa-5 f 8-diazabicyclo(4.3.0]nonane 
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The reaction is carried out analogously to Example 
H4 ) using 3R,4R-l-tert-butoxy-carbonyl-3-tosyloxy- 
4- ( 2-tosyloxyethoxy ) -pyrrolidine : 
Yield: 40 % of theory (0./1 molar batch). 

5 ) 1R , 6S-5-Benzyl-2-oxe -5 , 8-diazabicyclo [4.3.0] nonane 

The reaction is carried out analogously to Example 
H5 ) using tert-butyl 1R, 6S-5-benzyl-2-oxa-5 , 8- 
diazabicyclo[ 4 . 3 . 0 ] nonane - 8 -carboxy late : 
Yield* 63 % of theory (40 mroolar batch) 
Boiling point: 120°C/0.06 mbar 

The product is 95 % strength by gas chromatography 
a +58.5* (undiluted). 

Example J 

1) 1 S , 6R-2-Oxa-5 , 8-diazabicyclo [ 4 . 3 . 0] nonane 
dihydrochloride 

7.5 g (34.4 mmol) of lS,6R-5-benzyl-2-oxa-5, 8- 
diazabicyclof 4. 3.0] nonane are hydrogenated at 100 *C 
and 100 bar on 1 g of palladium/active carbon (10 % 
Pd) in 200 ml of ethanol with the addition of 7 ml 
of concentrated hydrochloric acid. The catalyst is 
filtered off with suction and washed several times 
with water. The aqueous filtrate is concentrated, 
whereupon the residue crystallises. The crystals are 
thoroughly saturated with ethanol, filtered off with 
suction and dried in air. 
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Example I 

1) tert-Butyl 3R,4R-4-allyloxy-3-hydroxypyrrolidine-l- 
carboxylate 



The reaction is carried out analogously to Example 
HI) using tert-butyl R,R-3,4-dihydroxypyrrolidine- 
1-carboxylate : 

Boiling point: 145 # C/0.1 mbar 

38 +9.5' (c = 1.0, methanol). 
The product is 95 % strength by gas chromatography. 

2) tert-Butyl 3R, 4R-3-hydroxy-4 - ( 2-hydroxyethoxy } - 
pyrrolidine- 1-carboxylate 

The reaction is carried out analogously to Example 
H2) using tert-butyl 3R, 4R-4-allyloxy-3-hydroxy- 
pyrrolidine- 1-carboxylate: 
Yield: 99 % of theory (0.175 molar batch) 
= +16. 5 # (c = 0.94, methanol). 

3) 3R, 4R-l-tert-Butoxycarbonyl-3-tosyloxy-4- ( 2- 
t osy loxye thoxy ) -pyr ro 1 idine 

The reaction is carried out analogously to Example 
H3) using tert-butyl 3R,4R-3-hydroxy-4-(2- 
hydroxyethoxy) -pyrrol idine- 1-carboxylate 
Yield: quantitative (0.11 molar batch). 

4) tert-Butyl lR,6S-5-benzyl-2-oxa-5,8- 
diazabicyclo [4.3.0] nonane-8-carboxylate 
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4 ) tert-Butyl is, 6R-5-benzyl-2-oxa-5 , 8-diazabicyclo- 
[4.3.0] nonane-8-carboxylate 

87 g (156 mmol) of 3S,4S-l-tert-butoxycarbonyl-3- 
to 8 yloxy-4- ( 2-tosyloxyethoxy ) -pyrrolidine are heated 
under reflux overnight with 58 g (0.54 mol) of 
benzylamine in 1 1 of xylene. The mixture is cooled 
precipitated salts of benzylamine are filtered off 
with suction and the residue is concentrated. 
Yield: 43 g (58 % of theory). 

The product is 67 % strength by gas chromatography. 
5) iS^R-S-Benzyl^-oxa-S^-diazabicycloH^.Ojnonane 

43 g (90 mraol) of tert-butyl IS, 6R-5-benzyl-2-oxa- 
5 , 8-diazabicyclot 4 . 3 . 0 ]nonane-8-carboxylate are 
heated under reflux in 35 ml of concentrated 
hydrochloric acid and 35 ml of water until the 
evolution of carbon dioxide is complete. The mixture 
is rendered alkaline with potassium carbonate and 
extracted with chloroform, the organic solutions are 
dried over MgSO, and concentrated, and the residue is 
distilled twice through a 20 cm Vigreux column. 
Yield: 11.1 g (55 % of theory) 
Boiling point: 108 - 115*C/0.07 mbar 
loJo 6 - -58.3* (undiluted). 
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20 g of potassium carbonate and extracted five times 
with 100 ml of methylene chloride each time. The 
organic solutions are dried over magnesium sulphate 
and concentrated. 
Yield: 65.8 g (100 % of theory) 

The product is 91 % strength by gas chromatography. 
[a]? ° -15.2* (c = 0.97, methanol). 

3S, 4S-l-tert-Butoxycarbonyl-3-tosyloxy-4 - ( 2- 
tosyloxyethoxy) -pyrrolidine 

2.7 g (10 mmol, 91 % strength) of tert-butyl 3S,4S- 
3-hydroxy-4-(2-hydroxyethoxy) -pyrrol idine-i- 
carboxylate are initially introduced into 30 ml of 
methylene chloride, 6 ml of 45 % strength sodium 
hydroxide solution and 0.1 g of benzyltriethyl- 
ammonium chloride are added and a solution of 2.96 g 
(20 mmol) of tosyl chloride in 10 ml of methylene 
chloride are then added dropwise with cooling. The 
mixture is then stirred for a further hour at room 
temperature and poured into 20 ml of water, the 
organic phase is separated off and the aqueous phase 
is extracted with methylene chloride. The organic 
phases are dried over magnesium sulphate and 
concentrated . 

Yield: 5 g (90 % of theory). 

The product is homogenous by thin layer 
chromatography . 



tert-butyl methyl ether (200 ml). 9 g of starting 
material (44 mmol) crystallised out overnight. The 
ether solution is concentrated and distilled. 

Yield: 83 g (80 % of theory relative to recovered 

starting material and diallyl ether) 
Boiling point: 149 # C/0.7 mbar to 159°C/0.9 mbar. 

The distillate contains 5 % of the starting material 
and 4 % of diallyl ether. 

The pentane extract yielded 17 g of a mixture of 
15 % desired product and 84 % of diallyl ether. 
[*lo 3 558 -10.5° (c =» 1, methanol). 

tert-Butyl 3S, 4S-3-hydroxy-4- ( 2-hydroxyethoxy ) - 
pyrrolidine- 1-carboxylate 

64 g (0.24 mol, 91 % strength) of tert-butyl 3S,4S- 
4-allyloxy-3-hydroxypyrrolidine-l-carboxylate are 
dissolved in 250 ml of methanol and cooled to 0°C, 
and ozone is passed through the solution until a 
washing bottle containing potassium iodide solution 
and connected in series indicates the emergence of 
ozone and thus complete reaction. Residues of ozone 
are carried out by means of a stream of nitrogen, 
then the resulting ozonide is reduced at 0 # C using 
18 g of sodium borohydride, which is added in 1 g 
portions. The mixture is then stirred overnight at 
room temperature and concentrated, the residue is 
diluted with water, and the mixture is treated with 
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[<*]" = ^61. 2° (undiluted). 

The separation of enantiomers described for cis-5-benzyl- 
2-oxa-5,S-diazabicyclo[4.3.0]nonane can also be carried 
out analogously with trans-5-benzyl-2-oxa-5 , 8- 
5 diazabicyclo(4 .3.0]nonane to give R,R- and S,S~5-benzyl- 
2-oxa-5 , 8-diazabicyclo[ 4 .3.0] nonane . 

Example H 

1 ) tert-Butyl 3S , 4S-4-allyloxy-3-hydroxypyrrolidine- 1- 
carboxylate 

10 16.5 g (0.55 mol) of 80 % strength NaH are initially 

introduced into 500 ml of absolute dioxane and a 
solution of 107.5 g (0.53 mol) of tert-butyl S,S- 
3,4-dihydroxypyrrolidine-l-carboxylate 
(DS-A-3,403, 194) dissolved hot in absolute dioxane 

15 is added dropwise at 60'C. The mixture is stirred at 

60*C for 1 hour and 64 g (0.53 mol) of allyl bromide 
are then added dropwise. The mixture is then stirred 
at 60 *C for three hours. It is concentrated and the 
residue is dissolved in 200 ml of water and 600 ml 

20 of methanol. The solution is extracted three times 

with 200 ml of pentane each time, the methanol is 
stripped off on a rotary evaporator, the residue is 
diluted with 200 ml of water and the mixture is 
extracted with methylene chloride. The methylene 

25 chloride solution is dried over MgS0 4 and 

concentrated, and the residue is dissolved in 
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product is then dried in air. 

Yield: 145.5 g of IS, 6R-5-benzyl-2-oxa-5, 8-diazabi- 

cyclo[ 4. 3.0] nonane L-tartrate (79 % of theory) 
Melting point: 174.5 to 176. 5°C 
5 ee > 97 % (after derivatisation with 1 -phenyl -ethyl 

isocyanate and HPLC analysis) 
[q]J 3 = -24. 0 # (c =» 1, methanol). 

Liberation of the enantiomerically pure bases: 

144 g (0.39 mol) of IS, 6R-5-benzyl-2-oxa-5, 8-diazabi- 

10 cyclo[4 .3.0]nonane tartrate are dissolved in 250 ml of 
water and 175 ml (1.05 mol) of 6 N sodium hydroxide solu- 
tion are added. The deposited oil is taken up in 500 mi 
of toluene, the organic phase is separated off and the 
aqueous phase is extracted a further 3 times with 250 ml 

15 of toluene in each case. The combined organic phases are 
dried over sodium carbonate, filtered and concentrated on 
a rotary evaporator. The residue is distilled through a 
20 cm Vigreux column under a high vacuum. 
Yield: 81.6 g (96 % of theory) of lS,6R-5-benzyl-2-oxa- 

20 5 , 8-diazabicyclo [4.3.0] nonane 

Boiling point: 120 to 139 # C/0.04 to 0.07 mbar 
Purity: 100 % determined by gas chromatography 
Density: 6 - 1.113 g/ml 
[a]£ 3 = -60.9° (undiluted). 

25 Distillation residue: 0.12 g 

In the same manner, 76.0 g (93 % of theory) of lR,6S-5- 
benzyl-2-oxa-5, 8-diazabicyclo [4 . 3 . 0 ] nonane are obtained 
from 139.2 g (0.375 mol) of IR, 6S-5-benzyl-2-oxs-5, 8- 
diazabicyclo [4.3.0] nonane tartrate . 
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C« Id 3 m +24.0* (c = 1, methanol). 

156.9 g of the 1st crystallisate are recrystallised from 

1,500 ml of methanol. 

Yield: 140.0 g (89 % recovered) 

Melting point: 176 to 177 *C 

[q]? - +25.2* (c = 1, methanol). 

The methanolic mother liquor from the 1st crystallisation 
is concentrated on a rotary evaporator. The syrupy 
residue (236 g) is dissolved in 500 ml of water, adjusted 
to pH 12 to 13 with 250 ml of 6N sodium hydroxide 
solution, extracted 3 times with 350 ml of toluene each 
time, and the extracts are dried over sodium carbonate 
and concentrated in vacuo. The residue, 113.1 g of a 
brown oil which, according to gas chromatographic 
investigation, contains 97 % of cis-5-benzyl-2-oxa-5,8- 
diazabicyclo[4.3.0jnonane, is employed without purifica- 
tion for the preparation of the lS,6R-enantiomer. 

113.1 g (0.518 mol) of crude concentrated IS, 6R-5-benzyl- 
2-oxa-5,8-diazabicyclo[4.3.0]nonane are dissolved in 
155 ml of methanol and added dropwise to a boiling 
solution of 77.8 g (0.518 mol) of L-(+) -tartaric acid in 
363 ml of methanol. A crystal magma is gradually formed 
during the dropwi?e addition. The mixture is stirred at 
60 *C for 1 hour and then slowly cooled to O'c in the 
course of 2 hours. The crystals are filtered off with 
suction and washed with a 2:1 mixture of ethanol and 
methanol cooled to 0"C and then 3 times with ethanol. The 
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Yield: 17.1 g (77 % of theory), 
Melting point: 244-250'C. 



Example G 

Separation of enantioraers of cis-5-benzyl-2-oxa-5,8- 
diazabicyclo[4.3.0]nonane 

150.1 g (1 mol) of D-(-)-tartaric acid are initially 
introduced into 700 ml of methanol at 60 to 65 *C and 
218.3 g (1 mol) of cis-5-benzyl-2-oxa-5, 8-diazabicyclo- 
[4.3.0)nonane are added dropwise as a solution in 300 ml 
of methanol. The mixture is then slowly allowed to cool 
to about 49*C until the solution becomes cloudy, and is 
seeded with crystals of lR,6S-5-benzyl-2-oxa-5, 8-diaza- 
bicyclo[4.3.0]nonane D-tartrate obtained in a prior ex- 
periment, stirred for 30 minutes at this temperature for 
seed crystal formation and then slowly cooled down to 
0 to 3"C. After filtering off with suction, the solid is 
washed with a mixture of 200 ml of ethanol and 100 ml of 
methanol cooled to 0*C and then 3 times with 300 ml of 
ethanol in each case and the product is then dried in 
air. 

Yield: 160.3 g of lR,6S-5-benzyl-2-oxa-5, 8-diazabicyclo- 
[4.3.0]nonane tartrate (87 % of theory) 
Melting point: 174.5 to 176. 5 *C 

ee > 97 % (after derivatisation with 1-phenyl-ethyl 
isocyanate and HPLC analysis). 
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Crude yield: 91.2 g. 
4) cis-5-Benzyl-2-oxa-5,8-diazabicyclo[4. 3. Ojnonane" " 

91 g (0.265 mol) of cis-8-benzoyl-5-benzyl-2-oxa- 
5,8-diazabicyclo[4.3.0jnonane are heated under 
reflux overnight with 200 ml of concentrated 
hydrochloric acid and 140 ml of water. After 
cooling, the benzoic acid is filtered off with 
auction, the filtrate is concentrated to half the 
volume, the solution is rendered alkaline with 
potassium carbonte and extracted with chloroform, 
the extract is dried over potassium carbonate and 
concentrated, and the residue is distilled. 

Yield: 30.7 g (48.8 % of theory), 
Boiling point: 134-142 # C/0 . 6 mbar, 
!5 Purity by GC: 92 %. 

5) cis-2-Oxa-5,8-diazabicyclo[4 . 3 . 0 jnonane 
dihydrochloride 

26 g (0.11 mol, 92 % strength) of cis-5-benzyl-2- 
°xa-5,3-diazabicyclo( 4. 3.0 Jnonane in 180 ml of 

20 ethanol and 19 ml of concentrated hyarochloric acid 

are hydrogenated in 3 g of palladium/active carbon 
(10 % Pd) at 100'C and x00 bar. The catalyst is 
filtered off with suction, the filtrate is 
concentrated and the separated crystals are dried in 

25 a dessicator over phosphorus pentoxide. 
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trans-l-B nzoyl-3-bromo-4- ( 2-tosyloxyethoxy ) - 
pyrrolidine 

52 g (0.239 rool) of trans-l-tenzoyl-3-bromo-4-(2- 
hydroxyethoxy) -pyrrolidine, 32 g (0.316 mol) of 
triethylamine and 1 g of 4-dimethylam.in?pyridine are 
dissolved in 750 ml of toluene and 60 g (0.31 mol) 
of tosyl chloride in 450 ml of toluene are added 
dropwise. The mixture is stirred at room temperature 
for two days, water is added, and the aqueous phase 
is separated off and extracted with toluene. The 
toluene solutions are washed with 10 % strength 
hydrochloric acid, dried over magnesium sulphate and 
concentrated, the residue is dissolved in ethyl 
acetate and the solution is filtered through silica 
gel. The filtrate is concentrated. 

Yield: 125 g (91 % of theory). 

The thin layer chromatogram shows a homogeneous 
compound . 

cis-8-Benzoyl-5-benzyl-2-oxa-5,8-diazabi- 
cyclo(4.3.0]nonane 

124 g (0.265 moi) of trans-l-benzoyl-3-bromo-4-(2- 
tosyloxyethoxy) -pyrrolidine are heated under reflux 
overnight with 86 g (0.& mol) of benzylaraine in 
1.5 1 of xylene, the salts of benzylamine are 
filtered off with suction and the filtrate is 
concentrated . 
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Purity: 95 % strength, 

'H-NMR (CDCI3, 200 MHz) : i.4-1.7 (a, 3H) ; 1.82 and 
1.03 (2d, 3H); 1.9-2.05 (m, 1H) ; 2.28 (broad s, 1H) ; 
2.54-2.86 (m, JH) ; 3.77 (d, 1H); 5.39 (q. 1H); 7.24- 
7.48 ppm (m, 5H) . 



Example P 

cis-2-Oxa-s , ft-Hi ,..k Wclof4 . i.n] nnn »r.~ 

H 
I 

N 



trans-l-Ben 2 oyl-3-bromo-4-(2-hydroxyethoxy)- 
pyrrolidine 

95 g (0.55 mol) of l-benzoyl-3-pyrroline are 
dissolved in 380 g of ethylene glycol and 101 g 
(0.57 mol) of N-bromosuccinimide are added in 5 g 
portions in the course of 2 hours. The mixture is 
then stirred overnight at room temperature, poured 
into water and extracted with methylene chloride, 
and the solution is dried over magnesium sulphate 
and concentrated. The residue (188 g) was 
chromatographed on silica gel using ethyl acetate. 

Yield: 136.5 g (78 % of theory), 
Purity by GC: 99 %. 
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of S-(-)-i-phenyl-ethylamine are added dropwise, 
whereupon the temperature rises to 33 «C. The mixture 
is stirred for a further 1 hour and then 
concentrated on a rotary evaporator, and residual 
solvent is removed at 40'C/O.l mbar. The residue is 
taken up in 245 g (2.4 mol) of acetic anhydride, and 
the solution is treated with 4.9 g (0.06 mol) of 
anhydrous sodium acetate and stirred at 100'C for 
1 hour. After cooling, the mixture is poured onto 1 
1 of ice-water while stirring well, and the 
precipitate is filtered off with suction, washed 
with cold water and hexane and dried in air. 
The crude product (114 g, Melting point: 112-114'C) 
is recrystallised from 285 ml of methanol. 

Yield: 96.3 g (76 %), 
Melting point: 115-117°C, 

» -46.9" (c = 2, ethanol). 

cis-7 / 9-Dioxo-8-([lSJ-l-phenyl-ethyl)-2,8- 
diasabicyclo [4.3.0] nonane 

79.7 g (0.316 mol) of „-( ( lSJ-l-phenylethyl)- 
pyridine-2,3-dicarboximide «e hydrogenated over 
10 g of palladium on active carbon (5 % strength) at 
90-C/10Q bar in 600 ml of tetrahydrofuran. The 
catalyst is filtered off after completion of the 
absorption of hydrogen and the filtrate is 
completely concentrated. 83.7 g of a viscose residue 
are obtained. 
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Example n 

fR,Rl-2-Meth Y l-2.e-di.a2abicvnl^ f A i pj^pnane 

CH, 

i H 

H 

The compound is prepared by the working instructions 
described in Example C, starting from 43.2 g (0.2 mol) of 
[ R, R ] -8-benzyl-2 , 8-diazabicyclo [4.3.0] nonane . 

Yield: 4.9 g of rR,R]-2-methyl-2,8-diazabicyclo[4 . 3. 0 )- 
nonane . 

Boiling point: 30-33*C/0.12 mbar. 
Example B 

els -7 , 9-Djoxo-fl-M lS1-l-p h envi- e th Y i).2.fl- 
dia2abic Y clor4.3.n] nfiT> a n e > 

O 




N - CH- Ph 

■ " CH 3 
H O 3 



1) N-( [lS]-l-Phenyl-ethyl)pyridine-2,3-dicarboximide 

74.5 g (0.5 moi) of pyridine-2,3-dicarboxylic 
anhydride are initially introduced at 20 *C in 
solution in 500 ml of dioxane and 60.5 g (0.5 mol) 
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2 9 of palladium on active carbon (5 %, at 20'c and 

o ft wL \° h ° UrS - ^ CatalySt 13 then f "-reo 

III L ' filtrat6 18 rendGred 

with potassxum carbonate and the product is 

extracted with tart-butyl methyl ether. After drying 

LTth { ; UlPhate ' ^ miXtUre 13 -ncentrlted 
and the residue is distilled in vacuo. 

Yield: 14.8 g, 

Boiling point: 114-124 'C/0. 14 mbar. 

[S,SJ-2-Methyl-2 / 8-diazabicyclo [ 4.3.0]nonane 

12.9 g (56 mmol) of [S,SJ-8-benzyl-2-methyl-2, 8- 
diaza D icyclo [ 4.3.0 J nonane are hydrogenated over 
1.1 g of palladium on active carbon (5 %) at 90"C 

mtlLrth 9 i? of methano1 - The — e - 

filtered, the filtrate is concentrated on a rotary 
evaporator and the residue is distilled in vacuo 

Yield: 5.5 g of enantiomerically 



^ AltuaA1 y puxre fs si-? 
-ethyl-^-diazabicyclo^^.Ojnonane (detect/on 
oerivatxsation with Mosher's reagent), 
B °Hing point: 78-81 *C/14 mbar. 
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It was not possible to determine any racemisation 
during the gas chromatographic determination of the 
enantiomer purity using menthyl chioroformate. 



2 ) [R, R J -2 , 8-diazabicyclo [4.3.0] no: 



»ane 



19.4 g (0.09 mol, of [R,R]-8-benzyl-2,8-diaza- 
bxcyclo[4.3.0jnonane are hydrogenated according to 
the procedure of Example A, 2. 

Yieldi 9.61 g (85 % of (r,rj. 2 , 8-diazabicyclo-- 
[4.3.0]nonane, 

Boiling point* 45-58'C/0.08 mbar, 
l<*)l 3 - +2.30* (undiluted). 

Example q 

f S , ? ] -2-Met.hyl-2 , fl-d 1 g 7*blcvcl n f 4 ? n T ^ nnnr 

CH, 

Cfc> H 

H 

1) f S ' s ]-8-Benzyl-2.methyl-2,8-diazabicyclo[4.3.0). 
nonane 

43.2 g (0.2 mmol) of [S,S J-8-benzyl-2, 8-diazabi- 
cyclo [4. 3.0] nonane are treated with 20 ml of 37 % 
formaldehyde solution. 40 ml of water and 24 g of 
acetic acid and the mixture is hydrogenated over 
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10 



15 



20 



25 



town* 

concentrated. 

Yield 2.2 g (99 % of theory, of riR,6S]-8-benzyl- 

7 , 9-dioxo-2 , 8-diazabicyclo [4.3.0] nonane 

Melting point: 60-61 'C, 

l*]l 3 = +21.8* (c = 5, ethanol). 



An enantiomer excess of 93.8 % ee was determined by 
gas chromatography after derivatisation with menthyl 
chloro formate. 

b, Reduction of [lR,6S]-8-benzyl-7, 9-dioxo-2,8- 
diazabicyclo(4.3.0]nonane to [R,R)-8-benzyl-2,8- 
diazabicyc lo [ 4 . 3 . 0 J nonane 

in a heated flask, 0.34 g {9 mmol) of lithium " 
aluminium hydride is introduced under N 2 in 18 ml o' 
anhydrous tetrahydrofuran and 0.73 g (3 mmol) of 

riR,6SJ-8-ben Z yl-7,9-dioxo-2,8-dia 2 abicyclo[4.3.0]- 
nonane is added dropwise as a solution in 3 ml of 
anhydrous tetrahydrofuran. The mixture is then 
boiled for 16 hours with reflux condensation. 
Working up is carried out by dropwise edition of 
0.34 ml of water in 10 ml of tetrahydrofuran, 
0.34 ml of 10 % strength sodium hydroxide solution 
and 1.02 ml of water. The precipitate is filtered 
off with suction and washed with tetrahydrofuran, 
and the filtrate is concentrated. 0.7 g of crude 
[ R, R ) -8-benzyl-2 , 8-diazabicyclo[ 4 . 3 . 0 Jnonane remains 
(GC purity: 99 %). 
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recrystallising twice from a mixture of ethanol and 

glycol monomethyl ether: 

l<*ll 3 = +58.6* (c = 0.5, IN HC1). 

'H-NMR (DMSO): 7.22-7.3S (2m, 2H, aryl-H); 4.55 (s, 
2H, benzyl-CH,); 4.28 (s, 2H, tartaric acid-CH) , 3 9 [ 
(d, 1H, 1-CH); 2.97 (dd, 1H, 6-CH, ; 2.53-2.66 (m, 
2H, 3-cH 2 );. 1.78 and 1.68 (2m, 2H, 5-CH 2 ); 1.42 and 
1.28 ppm (2m, 2H, 4-CH 2 ) . 

C 18 H 22 N 2 O e (394) 

Calculated, C 54.4 H 5.6 N 7 .1 0 32 5 

Found: C 54.7 H 5.8 N 7.1 0 32.4 

The determination of the absolute configuration was 
carried out by means of an x-ray structural" 
analysis: 

H 

HO"^C0 2 H 



3.6 g (9.1 mmol) of the diastereomerically pure 
tartrate obtained in this manner are dissolved in 
water to liberate the base and treated with 
saturated sodium hydrogen carbonate solution until 
a P H of 7 to 8 is obtained. The aqueous solution is 
extracted four times with 20 ml of methylene 
chloride each time. The combined methylene chloride 
phases are dried over magnesium sulphate and 
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[q] 0 - -17.5* (undiluted). 
Method II 

a) Separation of enantiomers of cis-8-benzyl-7,9-dioxo- 
2,8-diazabicyclo[4.3.0]nonane to give [lR,6S]-8- 
benzyl-7 , 9-dioxo-2 , 8-diazabicyclo [4.3.0] nonane 

24.1 g (98.8 ranol) of cis-8-benzyi-7,9-dioxo-2,8- 
diazabicyclof 4. 3.0) nonane are heated to reflux with 
stirring in a mixture of 410 ml of ethanol and 25 ml 
of acetonitrile in a three-necked flask. 14.8 g 
(98.8 mmol) of L-( + ) -tartaric acid are then added at 
once. After all the tartaric acid has completely 
dissolved, the heating is first turned off, but the 
flask is left in the oil bath. When the system has 
cooled until the solution no longer boils, the 
stirrer is turned off. Crystallisation and addition 
of seed crystals takes place at a temperature of 
50 °C. After standing overnight and cooling to room 
temperature, the precipitated crystals are filtered 
off with suction and washed with a little 
ethanol /petroleum ether (1*1) and dried at 80 °C for 
2 hours. 

Yield: 9.8 g (50 % of theory) of ( 1R, 6S]-8-benzyl- 
7, 9-dioxo-2,8-diazabicyclo[4. 3.0) nonane 
L-tartrate, [«)g 3 - +47. 7 # (c - 0.5, IN HC1). 

The compound can be further purified by 



Le A 28 100 



- 45 - 



205G ji4 



chloroform&te) . 

Example B 

f R.R1 -2 . 8-Diazabicv clof 4 . 3 . 0) nnn an< . 




H 

1 ) [R, R)-8-Benzyl-2 , 8-diazabicyclo (4.3. 0 ]nonane 
Method It 

The crystals of tR,R]-8-benzyl-2,8-diazabicyclo[4.3.0]- 
nonane obtained according to Example a, Method II 
(49.2 g) are washed with dimethyl formamide and 
methoxyethanol and recrystallised from 300 ml of 
methoxyethanol . 45.6 g of enantiomeric ally pure [R,R]-8- 
benzyl-2, 8-diazabicyclo [4. 3. Ojnonane L-tartrate are 
obtained (enantiomer purity determined by gas 
chromatography after derivatisation with menthyl 
chlorof ormate ) . 

Melting point: 121-124 *C, 
[a]2 3 = +22. 3 8 (c = l, H 2 0). 

The salt (44.5 g) is converted into the free base as 
described in Example A, Method lb. 20.2 g of (R,R]-8- 
benzyl-2, 8-diazabicyclo [4. 3. Ojnonane are obtained. 

Boiling point: 107-111 °C/0. 04 mbar, 
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initially introduced in solution in 50 ml of 
dimethyl formamide at 80 # C and 10.82 g (50 nunol) of 
cis-8-benzyl-2 , 8-diazabicyclo[ 4 .3.0] nonane are added 
dropwise as a solution in 15 ml of dimethyl formamide. 
The mixture is seeded with [R,R]-8-benzyl-2,8-diaza- 
bicyclo[ 4. 3.0] -nonane L- tartrate and stirred for one 
hour at about 72 # C to complete seed crystal formation. 
This is then slowly cooled to 15 °C, and the crystals 
are filtered off with suction and washed twice with 
13 ml of dimethyl formamide in each case. The 
combined filtrates are heated to 80 *C and treated 
with a further 3.75 g (25 mmol) of L-( + ) -tartaric 
acid. The mixture is additionally heated to 119 °C 
until a clear solution is formed, and again slowly 
cooled to room temperature with seeding with [S,S]- 
8-benzyl-2 , 8-diazabicyclo[ 4 .3.0] -nonane L-tartrate . 
The crystals are filtered off with suction, washed 
successively with dimethyl -formamide, 2-methoxy- 
ethanol and ethanol and dried in air. 
Yield: 9.59 g 

Melting point t 188 to 192 °C. 

The crystals are recrystallised from 95 ml of 80 % 
strength ethanol. 8.00 g of [S,S]-8-benzyl-2, 8- 
diazabicyclo[ 4. 3.0] nonane L-tartratetrihydrate (76 % 
of theory) are obtained which melts at 112 to 118°C 
with foaming, then resolidifies and melts again at 
199 to 201*C. 

[a)l 2 =• 4.5° (c a 1, water). 

ee: 98.0 % (determined by gas chromatography after 
derivatisation with menthyl 
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The procedure is analogous to Example B (Method II, 
b) , [ IS , 6R] -8-benzyl-7 , 9-dioxo-2 , 8-diazabicyclo- 
[4.3.0)nonane being, however, employed as the 
starting material. 

The crude product obtained after working up proved 
to be [S,S)-8-benzyl-2,8-diazabicyclo(4.3.0]nonane 
on derivatiaation with menthyl chloroformate. 
Racemisation was thus observed during the reduction. 

2 ) { S , S ] -2 , 8-Diazabicyclo 1 4 .3.0] nonane 

28.4 g (0.131 mol) of [S,S J-8-benzyl-2, 8-diazabi- 
cyclo[ 4. 3.0) nonane are hydrogenated at 90 °C and 90 
bar in the course of 5 hours over 5.8 g of palladium 
on active carbon (5%) in 190 ml of methanol. The' 
catalyst is then filtered off with suction and 
washed with methanol, and the filtrate is 
concentrated on a rotary evaporator. The residue is 
distilled without fractionation. 

Yield: 15.0 g (90.5 % of theory) of (S,S)-2,8- 
diazabicyclo ( 4 . 3 . 0 ) nonane , 
Boiling point: 44-59'C/0.18 rabar, 
l«)" - -2.29* (undiluted), 

ee > 99 % (determined by gas chromatography after 
derivatisation with Mosher's reagent). 

Method V: 

3.75 g (25 mmol) of L-(+) -tartaric acid are 
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These 14.4 g ( 5 9 a^ol, are crystallised fro™ 120 „1 
of ethanol analogously to Exa»ple B (Method Il/a. 
«"ng 8.6 g (5 , ^ o£ d- ( - ) -tartaric add 

7TdL 8 ' 9 ,V" ' ° £ the0ry ' ° f f 1S -«»I-e-bo„zyl. 

U » - T';1" dl " ablCyCl0(4 - 3 -°)" 0 " a - D-tartrate. 
(«)» - -46.2* (c - 0.5, IN HC1); 

™ n T , k r T IyStalU8 " 1 ° n £r °" *tha„ol/,lycol 
-noa»t h yi other fixture a further purification 1 
carried out: 

10 '"l" - (c - 0.5, ID HC1). 

5-0 , ,12., ^ ot tfce aUatmam „ iBa 
tartrate obtained in this „a„ner were converted! as 
<Wr,oed in B, Mp le B, Method Il/a, into the re" 



15 



20 



Yield: 3.0 g (96 % of theory) Qf , ^ 

7 , 9-cWo-2 , 8-diazabicyclo! 4 .3.0) nonane, 

Melting point: 60-61*C, 

[«J! 3 = -22.2' ( C = 5, ethanol). 

An enantiomer excess of 96.6 % ee was determined by 

c\io;rrr phy af ter — -**r 

cyllo 4 3 o n ° nane ^ [S ' SJ - 8 - ben ^-2,8-diazabi- 
cycxo [4.3.0] nonane . 
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(liberation of the base) to give enantiomerically pure 
[S,S)-8-benzyl-2, 8-diazabicyclo [4 . 3 . 0 Jnonane. 



Method IVi 

a) Separation of enantioraers of cis-8-benzyl-7, 9-dioxo- 
2,8-diazabicyclo[4.3.0]nonane to give [1S,6rj-8- 
benzyl-7 , 9-dioxo-2 , 8-diazabicyclo [ 4 . 3 . 0 j nonane . 

The procedure is analogous to Example B (Method 
H/a), using D-(-) -tartaric acid as the chiral 
auxiliary reagent, or the procedure is as follows: 

Mother liquor and washing liquor from [lR,6SJ-8- 
benzyl-7 , 9-dioxo-2, 8-diazabicyclo [4.3. 0 Jnonane L- 
tartrate (from Example B, Method n/a) are con- 
centrated together, the residue is taken up in water 
and the solution is extracted three times with 
toluene. The toluene phases are discarded. The 
aqueous phase is treated with saturated sodium 
hydrogen carbonate solution until a pH of 7 to 8 is 
obtained, then extracted four times with methylene 
chloride. The combined methylene chloride phases are 
dried over magnesium sulphate and concentrated. 

Yield: 14.4 g (60 % of theory of the originally 
employed racemic cis-8-benzyl-7, 9 -dioxo-2, 8-diaza- 
bicyclo (4. 3.0 Jnonane) . 
[*Jo 3 ■ -4.5* (c = 5, ethanol). 
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TsTTV"^ 1 " 9iV9 diMt « Pur 
tS.SJ-«-be« y 1.2, S . dl « abieycl 3 * P * 

Recrystalllsation in this case is not necessary 



Method Hi: 



I4.3.0,nonane are added dropwise at 80 to 9 „. c * 

■J "™ in 111 - 1 °< ^thylio^iee to a solution c£ 
"2-5 9 (0.685 mol, of I.,*, -tartaric acid in 343 „, of 

^ "ixter. is seeded with ,* K , 
benz y l. 2 . 8 - dIaMbicyclo(4 . 3 . L-tartrate and" 

slowly cooied to an internai te„peret„re of - C Z 
crystals are filtered off with suction, and the filiate 
*s seeded with tS,S,- 8 -be»syl- 2 . . 8-diasabicvcl o,4 3 0U 
nonane L-tartr.te and stirred until it ha, cryst.lUs^ 
completely (A fter concentration and liheratTon of " 
base as described in Method I, ,s,SJ- 8 -bensyl- 2 9 

the .other Uguor by purification with D-tart.ric acid, 

-i^dwh/; then £iitarea °" with ~—. « - 

with di^thylfoi-a.ide and isopropanol and dried in air. 
The crystals are recrystallised fro* 88 % strength 
stnanol. 5 2 g of tS,S,- 8 -be„sy 1 . 2 , e . (!iaMbicycl 

nonane L-tartrate trihydrate are obtains. ' 



Malting point: 201-204*0, 
[«]? » +5.2* (c = 1, h 2 0). 



The salt can be processed as described i n Method I 



208oiid 



residue is then distilled in vacuo. 

Yield: 18.5 g of [S,S]-8-Benzyl-2,8-diazabicyclo- 
[4.3.0]nonane, 

Boiling point: 107-109 *C/0. 1 mbar, 
[o]g* - 17.3* (undiluted). 

Method II: 

75.0 g (0.5 mol) of L- (+) -tartaric acid are dissolved in 
250 ml of dimethyl fonnamide at 80 *C and 54.1 g (0.25 mol) 
Of cis-8-benzyl-2,3-diazabicyclo[4.3.0]nonane are added 
dropwise as a solution in 75 ml of dimethyl fonnamide. The 
mixture is slowly cooled to 20 *C and the crystal 
suspension is stirred for 1 hour. The crystals '[R,rj-8- 
benzyl-2,8-diazabicyclo[4.3.0]nonane L-tartrate) are 
filtered off with suction and the filtrate is 
concentrated on a rotary evaporator. The residue is 
dissolved in 500 ml of water and worked up as described 
in Method I using 63 g of 45 % strength sodium hydroxide 
solution. 

Yield: 25.2 g of [S,SJ-8-benzyl-2,8-diazabicyclo[ 4.3.0 )- 
nonane; 

the product contains 3.6 % of the R,R-enantiomer 
(determined by gas chromatography after derivatisation 
with menthyl chlorofoxmate) . 

The compound can be reacted with D-(-) -tartaric acid 
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3.0 g (20 nunol) of D- ( - ) -tartaric acid are dissolved 
« 10 ml of dimethylformamide by heating to 8Q . C £ 
he solution is treated with a solution of 2.16 g 
(10 mmol) of cis-8-benzyl-2, 8-diazabicyclo t 4 . 3 .0 1- 
nonane in 3 ml of dimethyl formamide. The mixture s 

filtered off with suction and washed with 
dimethylformamide and methoxyethanol . 

Yield: 1.93 g, 

Melting point: 146-151 *C, 

M? » -19. 3* (c = l, h 2 0). 

Diastereo.erically pure t S, S] -8-benzyl-2,8- 
d i azabxcyclol4.3.0 ] „o„a„e D-tartrate is obtained by 
a sxngle recrystallisation from methoxyethanol. 

[a)g 3 = -22.7' (c = 1, H 2 0). 
Melting point: 148-154 *C. 

Liberation of the base: 

40 g c £(ssl -8-be„, yl - 2 , 8 . dla „ blcycl 3 
D-tar t „te ere dissolved in 250 *1 of weter end 

so": L " 9 ° £ " » ~de 

solution Ths , precipiteted oii is te k e„ up i„ 150 ml 

ILrZ J T y yl ether - the «» e °°* 

etw h k" ^ ° £ "«- b «yl -thyl 

ether end the combined oro.nlc pheses ere 
concentreted efter dryin, over sodius, sulpha te. The 
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Table 





ConiDOund 


Species Strain 


ABC 


Bacteroides ES 25 


0.25 1 8 


fragilis DSM 2151 


0.25 0.5 4 


Clostridium 1024027 
perfringens 


0.125 0.5 0.5 


Bact. DSM 2079 
thetaiotaomicron 


0.5 2 8 



(MIC values in M g/ml; agar dilution test in the 
multipoint inoculator (Denley); isosensitest agar). 



Preparation of the precursors 
Example A 

f S , S 1 -2 , 8-Diazabicyc lor 4 .3.01 non*m> 




H 

) [ S , S ) -8-Benzyl-2 , 8-diazabicyclo[ 4 . 3 . 0 J nonane 



Method I: 



a) Separation of the diastereomeric salts: 



Le A 28 100 



- 36 - 



™etabl *>elow confirms the surprise 

compounds according to th " 9 adva ntages of the 

ciprofl oxacin in the StaphvWo inV6nti0n c °»Pared with 
model : Staphylococcus aureus-i n f ected mouse 

Table: Activity i n stanh » 

in P Ureus ^^ction 

in the mouse (mg/kg) 

Substance 



Ciprofloxacin 
Example 27 
Example 29A 
Example 31 
Example 33 
Example 35 

The compounds according to th* • 

Known structurally similar . lnventi °n, compared to 
antibacterial action in P ° UndS ' Sh ° W an proved 
microorganisms. ' P ar ^cular with anaerobic 

F '' ,COOH 



p.o. 


s.c. 


80 


80 


10 


2.5 


5 


5 


10 


10 


10 


5 


2.5 


2.5 




Component according to t£ invent.- „ as i„ P 

V H 3 as in Example 2B: A 

OC N ~ ' diSCl ° Sed in *P-A-0,350,733: B 
Ciprofloxacin 



to the to b employed, but also to the r.t of 

destruction. It „ss possible to observe results of this 
type with ,ram-po.ltive end gram-n.g.« v . be«en. 1„ 

z :z " :t —„s, P8 r d i 

aeruglnose. Enterococcu. faecall, and Escherichia coll. 
suroriTT " CCOr<,in9 " the inVe ""°" "1- ">ow 

r;,'^r e ' in activity a9ain " ba "« ia -*«- 

™L " U " Mns "*ve to comp.rable 

substance.. i„ particular resistant staphylococcus 
aureus, Escherichia coli, Pseudomona, aeruginosa and 
Bnterococcus faecalis. 

The compound, according to the invention are particularly 

Zly lTT r t8rla "* bi " 0rla -" k8 -i=toorganl. M y 
They are therefore particularly highly .stable for the 
prophyla.i. and chemother.py „f local and , y °^ 
infectron. in hUM n end veterinary medicine which are 
caused by these pathogens. 

The compound, are also suitable for controllino 
proto.oono.es and helmlntho... . controlling 

The compound, according to the invention can be u.ed in 
v«iou. pharmaceutical preparation,. Preferred 
Pharmaceutical preparation, which may be mentioned Ire 
tablet., CMted tabl . tJ> cap< 

suppositories, solutions, .u.pen.ion. .„d emul. ion..' 
past... ointment., gel., creams, l 0 ti ons , po ^ ers and 
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The compounds according to the invention have potent 
antibiotic activity and exhibit, together with low 
toxicity, a broad antibacterial spectrum against gram- 
positive and gram-negative microorganisms, in particular 
against enterobacteria; especially even against those 
which are resistant to various antibiotics, such as, for 
example, penicillins, cephalosporins, aminoglycosides, 
sulphonamides and tetracyclines. 

These useful properties make possible their use as 
chemotherapeutic active substances in medicine and also 
as substances for the preservation of inorganic and 
organic materials, in particular of organic materials of 
all types, for example polymers, lubricants, dyes, 
fibres, leather, paper and wood, of foodstuffs and of 
water . 



The compounds according to the invention are active 
against a very broad spectrum of mircoorganisms . With 
their aid, gram- negative and gram-positive bacteria and 
bacteria-like microorganisms can be controlled and the 
diseases produced by these pathogens can be prevented, 
ameliorated and/or cured. 



The compounds according to the invention are 
distinguished by increased activity on dormant and 
resistant microorganisms. In the case of dormant 
bacteria, e.g. bacteria which show no detectable growth, 
the compounds act at concentrations which are far below 
those of substances known hitherto. This relates not only 
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COOH 



R 3 


X 1 


A 


C 2 H 5 0 2 C-CH=C-C0 2 C 2 H s 


H 


C-H 


C 2 H 5 0 2 C-CH=CH- 


H 


C-H 


CH 3 0 2 C-CH=CH- 


F 


C-F 


C 2 H 5 0 2 C-CH r CH r 


F 


C-F 


C 2 H 5 0 2 C-CH=CH- 


NH 2 


C-F 


C 2 H 5 0 2 C-CH=C-C0 2 C 2 H 5 
CHj-CO CH 2 CH 2 - 


NH 2 


C-F 


CH 3 


C-H 


C 2 H 5 0 2 C-CH=CH- 


CH 3 


C-H 


C 2 H 5 0 2 C-CH=C-C0 2 C 2 H 5 


CH 3 


C-H 


CH 3 0 2 C-CH=C-C0 2 C 2 H 5 


CH 3 


N 


CH 3 -CO-CH 2 CH 2 - 


H 


C-OCH 3 


C 2 H 5 0 2 C-CH=CH- 


H 


C-OCH 3 


C 2 H 5 0 2 C-CH=CH 


H 


N 


NC-CH 2 CH 2 


H 


N 


CH,-CO-CH 2 CH 2 


H 


N 
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R 3 

CH 3 -CO-CH 2 CH r 

CH3-CO-CH2- 

C 2 H 5 0 2 C-CH 2 CH r 

NC-CH 2 CH 2 - 

CH 3 0 2 C-CH=CH- 

CH 3 0 2 C-CH=C-C0 2 CH 3 

C 2 H 5 0 2 C-CH=C-C0 2 C 2 H 5 

5-MethyI-2-oxo-l.3-dioxol-4-y|-methyl- 

CH 3 -CO-CH 2 CH 2 - 

CH 3 -CO-CH 2 - 

1 

C 2 H 5 0 2 C-CH 2 CH 2 - 

NC-CH 2 CH 2 - 

CH 3 0 2 C-CH=CH- 

CH 3 0 2 C-CH=C-C0 2 CH 3 

C 2 H 5 0 2 C-CK-C-C0 2 C 2 H 5 

5-Mcthyl-2-oxo- 1 .3-dioxol-4-y|-methyl- 



X 1 


A 
t\ 


H 


C P 


H 


C V 
v_ - r 


H 


C P 


H 


C F 


H 


C-F 


H 


C-F 


H 


C-F 


H 


C-F 


H 


C-Cl 


H 


C-CI 


H 


C-Cl 


H 


C-CI 


H 


C-Cl 


H 


C-CI 


H 


C-CI 


H 


C-CI 
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COOH 



R 3 


X' 


A 


2 5 2 v~n— v^n- 


NH 2 


C-F 




H 


N 


C 2 H 5 0 2 C-CH 2 -CH 2 - 


H 


N 


NC-CH 2 CH 2 - 


H 


N 


C,H 5 0 2 C-CH=C-C0 2 C 2 H 5 


H 


N 


CH 3 0 2 C-CH=CH- 


H 


N 


CH 3 -CO-CH 2 CH r 


CH 3 


C-H 


CH 3 -CO-CH 2 - 


CH 3 


C-H 


C 2 H 5 0 2 C-CH 2 CH 2 - 


CH 3 


C-H 


C 2 H 5 0 2 C-CH=C-C0 2 C 2 H 5 


CH 3 


C-H 


CH 3 0 2 C-CH=C-C0 2 CH 3 
1 


CH 3 


C-H 


C 2 H 5 0 2 C-CH=CH- 


CH 3 


C-H 


CH 3 0 2 C-CH=CH- 


CH 3 


C-F 


C 2 H 5 0 2 C-CH=C-C0 2 C 2 H 5 


CH 3 


N 
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following tables (optionally in the cis- or trans-form) 
can also be prepared by the processes described: 




COOH 





R 3 


X 1 


A 




C 2 Hj0 2 C-CH 2 -CH r 


H 


C F 




CH 3 0 2 C-CH=CH- 


u 
n 


v_-r 




NC-CH r CH 2 - 


H 


CP 




5-Methyl-2-oxo- 1 ,3-dioxol-4-yl-methyl- 


H 


C-F 


? 


CH 3 -CO-CH 2 - 


H 


C-CI 


{v 
k 
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The preparation of the acid addition salts of the 
compounds according to the invention is carried out in a 
customary manner, for example by dissolving the betaine 
in aqueous acid and precipitating the salt with a water- 
5 miscible organic solvent such as methanol, ethanol, 
acetone or acetonitrile. Equivalent amounts of betaine 
and acid can also be heated in water or an alcohol such 
as glycol monomethyl ether and then evaporated to dryness 
or the precipitated salt filtered off with suction. 

10 Pharmaceutical ly utilisable salts are understood as 
meaning, for example, the salts of hydrochloric acid, 
sulphuric acid, acetic acid, glycoxic acid, lactic acid, 
succinic acid, citric acid, tartaric acid, 
methanesulphonic acid, 4-toluenesulphonic acid, 

15 galacturonic acid, gluconic acid, embonic acid, glutamic 
acid or aspartic acid. 

The alkali metal or alkaline earth metal salts of the 
carboxylic acids according to the invention are obtained, 
for example, by dissolving the betaine in excess alkali 

20 metal or alkaline earth metal hydroxide solution, 
filtering off undissolved betaine and evaporating the 
filtrate to dryness. Pharmaceutical ly suitable salts are 
sodium, potassium or calcium salts. By reacting an alkali 
metal or alkaline earth metal salt with a suitable silver 

25 salt such as silver nitrate, the corresponding silver 

salts are obtained. 

Apart from the active substances mentioned in the 
examples, for example, the compounds listed in the 
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The reaction can be carried out at normal pressure, but 
also at elevated pressure. In general, it is carried out 
at pressures between about 1 and 100 bar, preferably 
between 1 and 10 bar. 

When carrying out this process, 1 to 15 mol, preferably 
1 to 6 mol, of the compound (III) are employed per mol of 
the compound (II). 

The reaction of (II) with the Michael acceptors (IV) 
according to method B is preferably carried out in a 
diluent such as acetonitrile, dimethyl sulphoxide, N,N- 
dimethylformamide, an alcohol such as methanol, ethanol, 
propanol or isopropanol, or glycol monomethyl ether. 

The reaction temperatures can be varied within a 
relatively wide range. In general, the reaction is 
carried out between about 20 *C and about 150 °C, 
preferably between 40 *C and 100 *C. 

The reaction can be carried out at normal pressure, but 
also at elevated pressure. In general, the reaction is 
carried out at pressures between 1 and 100 bar, 
preferably between 1 and 10 bar. 

When carrying out the process according to the invention, 
1 to 5 mol, preferably 1 to 2 mol, of the compound (IV) 
are employed per mol of the compound (II). 
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The starting compounds of the structures (Hi) and (IV) 
are known. Examples which may be mentioned are: 

chloroacetone, 4-chloro-2-butanone, 5-chloro-2-pentanone, 
l-bromo-2-butanone, phenacyl chloride, methyl acrylates, 
ethyl acrylates, acrylonitrile, methyl vinyl ketone, 
dimethyl acetylenedicarboxylate, diethyl acetylene- 
dicarboxylate, methyl propiolate and ethyl propiolate. 

The reaction of (II) with (III) is preferably carried out 
in a diluent such as dimethyl sulphoxide, N, N-dimethyl- 
formamide, N-methylpyrrolidone, hexamethylphosphoramide, 
sulpholane, acetonitrile, water, an alcohol such as 
methanol, ethanol, n-propanol or isor opanol, glycol 
monomethyl ether or pyridine in the presence of an acid 
binder. Mixtures of these compounds can also be used. 

Acid binders which can be used are all the customary 
inorganic and organic acid binders. These preferably 
include the alkali metal hydroxides, alkali metal 
carbonates, organic amines and amidines. Those which may 
be specifically mentioned as being particularly suitable 
are: triethylamine, l,4-diazabicyclo[2.2.2)octane 
(DABCO), l,8-diazabicyclo[5.4.0]undec-7-ene (DBU) or 
excess amine (VI). 

The reaction temperatures can be varied within a 
relatively wide range. In general the reaction is carried 
out between about 20 and 200 *C, preferably between 60 and 
130*C. 
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^ol n , „ can to us d are a11 «» «-"-«7 

inorganic and organic acid binding agents. These 

»e r :.r bly j nciude the aikau - 1 -Snr 

whicj C "^"" eS ' 0r '" lc «"*■- and a-idines. Those 
which may be .mentioned specifically as being particularly 
suitable are, triethyla-ine, 1,4-di.zablcyclo- 

2^ 2,octane,DABC0,, l.s-diazabicyclotS.^.OJundec-T-ene 
(DBU) or excess amine (VI). 

The reaction temperatures can be varied within a 
relatively wide range. i„ general the reaction is carried 
out between about 20 and 200'C, preferably between 80 and 

The reaction can be carried out at normal pressure, but 
also at elevated pressure. In general, it is carried out 
at pressures between about 1 and 100 bar, preferably 
between 1 and 10 bar. 

When carrying out this process, 1 to 15 mol, preferably 
1 to 6 mol of the compound (VI, are employed per mol of 
the compound (V) . 

Examples of compounds of the formula (H, whlcn can be 
used both as racemates and as enantiomerically pure or 
diastereomerically pure compounds which may be mentioned 
are: 
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R - for xample, (CHj) 3 C-0, Zvdi)j±i 

as H 2 , Pd/A-carbon 

b j acyla t ion 

c* NaH, BrCH 2 COOC 2 H s or c: CH 2 =CH-CH 2 Br, NaH, 

ds LiBH * d: Oj, NaBH 4 , 

e: tosyl chloride, NEt 3 , 

ft benzylamine, xylene, reflux 

g: hydrolysis 

hx H 2 , Pd/A-carbon 



Examples of compounds of the formula (VI) which may be 
mentioned are: 

cis-2 , 8-diazabicyclo [4.3.0] nonane , 
cis-2-oxa-5, 8-diazabicyclo[4 . 3 . 0] nonane, 
trans-2-oxa-5 , 8-diazabicyclo[ 4 . 3 . 0] nonane, 
S , S-2 , 8-diazabicyclo [4.3.0] nonane , 
IR, 6S-2-oxa-5 , 8-diazabicyclo [ 4 . 3 . 0 Jnonane , 
IS, 6R-2-oxa-5 , 8-diazabicyclo [4.3.0] nonane , 
IR, 6R-2-oxa-5 , 8-diazabicyclo [ 4 . 3 . 0 Jnonane , 
IS, 6S-2-oxa-5 , 8-diazabicyclo [4.3. 0 Jnonane , 

The reaction of (V) with (VI), in which the compounds 
(VI) can also be employed in the form of their salts, 
such as, for example, the hydrochlorides, is preferably 
carried out in a diluent such as dimethyl sulphoxide, 
N,N-dimethylformamide, N-methylpyrrolidone, hexamethyl- 
phosphoramide, sulpholane, acetonitrile, water, an 
alcohol such as methanol, ethanol, n-propanol or 
isopropanol, glycol monomethyl ether or pyridine. 
Mixtures of these diluents can also be used. 
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2.6- The enantiomerically pure amines (VI) can also be 
synthesised from enantiomerically pure precursors , 
such as, for example, [R,R]- or [S,S]-3,4-dihydroxy- 
pyrrolidine, which should be protected on the 
nitrogen by a protective group. 

An example of the synthesis of an enantiomerically pure 
amine, starting from enantiomerically pure l-benzyl-3,4- 
dihydroxy-pyrrolidine, which may be given is the 
following reaction scheme: 
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r:i:T r i support -" eriais ^" -p- 

«• Maschke, Angew. Chem. 22, 14(1980),. 

2-4. Both the racemic amines u, „„., -v 

intermediates ,b) ,c ,1, "" ic 

chemic.l i v ' ' be verted by 

chemical linkage with chiral J 

diastereomer mixtures which can 

diarm.x »mcn can be separated by 

distillation, cryst.Uis.tion or chrom.togr.phy Into 

which "T 60 " 611 " 117 ^ ^ ^™»-. - 
which the en.ntioneric.Uy pure amines can be 

isolated by hydrolysis. Examples of re.gen" for 

linage to chiral acyl radicals are: „-Ithoxy.„ 

= 1 Chlorcrmar r^-U 3=5 

Chirai protective groups c.n also be introduced. In 

seized"; dia " ere0 " e " « W»ich c.n L 

separated. For example, i„ the synthesis of cis-2 8- 

diatabxcyclo[4.3.0,nonane, the benzyl radical can L 
replaced by the R- or- q , 31 can 

oy tjie R- or S-o-phenylethyl radical: 
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In the following reaction scheme, the separation of 
8-benzyl-cis-2, 8-diazabicyclo[4.3.0)nonane into the 
enantiomers via the tartrates and conversion thereof 
in co the enantiomerically pure cis-2,8- 
diazabicyclo[ 4 . 3 . 0]nonanes may be shown as an 
example of a resolution: 
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can be reacted with enantiomerically pure acids , for 
example carboxylic acids or sulphonic acids such as 
N-acetyl-L-glutamic acid, N-benzoyl-L-alanine, 3- 
bromocamphor-9-sulphonic acid, camphor-3-carboxylic 
acid, cis-camphoric acid, camphor-10-sulphonic acid, 
O,0'-dibenzoyl- tartaric acid, D- or L-tartaric acid, 
mandelic acid, a-methoxy-phenylacetic acid, 1- 
phenyl-ethanesulphonic acid or a-phenyl-succinic 
acid, to give a mixture of the diastereomeric salts, 
which can be separated by fractional crystallisation 
to give the diastereomerically pure salts (see P. 
Newman, Optical Resolution Procedures for Chemical 
Compounds, Volume 1). The molar ratio between amine 
and enantiomerically pure acid can be varied in a 
relatively wide range. By treatment of these salts 
with alkali metal or alkaline earth metal 
hydroxides, the enantiomerically pure amines can be 
liberated. 

2.2. In a similar manner, as described in 2.1., 
resolution of the basic intermediates which occur 
during the preparation of the racemic bicyclic 
amines can be carried out using the abovementioned 
enantiomerically pure acids. Examples of basic 
intermediates of this type are: 
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The racemic compounds of the formula (II) used as 
starting compounds are mainly known. Enantiomerically 
pure compounds of the formula (II) are new and can be 
obtained in .various ways . 

1. A racemic intermediate of the formula (U) i 8 
reacted with an enantiomerically pure auxiliary 
reagent, the resulting diastereomers are separated, 
for example by chromatography and the chiral auxi- 
liary group is removed again from the desired 
diastereomer. The following reaction may be shown as 
an example* 
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diazabicyclof4.3.0]nonane ars used as starting compounds, 
the course of the reaction can be represented by the 
following reaction scheme: 





COOH 



If, for example, 6,8-difluoro-l- ( 2,4-difluorophenyl)-i,4- 
dihydro-7- ( [ is, 6R) -2-oxa-5 , 8-diazabicyclo [ 4.3. 0 Jnon-8- 
yl)-4-oxo-3-quinolinecarboxylic acid and diethyl 
acetylenedicarboxylate are used as starting substances, 
the course of the reaction can be represented by the 



following reaction scheme: 



COOH 




- C 2 HjO;C-C«C-C0 2 C ; H, 
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if appropriate in the presence of acid scavengers, 

and the reaction product is optionally further reacted 
with a compound of the formula (Ilia) 



R-X J (Ilia) 

in whi-h 

X 3 has the abovementioned meaning and 

R* represents C 2 - Cj -oxoalkyl, CH 2 -CO-C 6 H J# CH 2 CH 2 C0 2 R' or 
CH 2 CH 2 -CN, 

in which 

R' denotes hydrogen or v.i-C,-alkyl , 

or with a Michael acceptor such as dialkyl acetylene- 
dicarboxylate, alkyl propiolate or a compound of the 
formula (IV) 

CH 2 =CH-R 5 ( iv) 

in which 

R 1 represents COCH„ C0 2 R' or CN [Method C). 

If, for example, 8-chloro-l-cyclopropyl-6,7-difluoro-l,4- 
dihydro-4-oxo-3-quinolinecarboxylic acid and [S,S]-2,8- 
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(V) 



R' 
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A, R l , R* and x> have the abovementioned meaning and 

x2 r~ s haio9en - in «~ " 

JLZ^Ur- enanCi0meriCaIly — — nds of the 



N » jj „ 

h 4^ hh *3 h "*Qr H h(vi> 

in which 

Y represents 0 or CH 2 and 

R 4 represents H or C^C-alkyl, 
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R'0 2 C-CK=C-C0 2 R., -CH=CH-C0 2 R' or CH 2 CH 2 -CN, 
in which 

»' denotes hydrogen or C.-Cj-alkyl, 
can be obtained 

by reacting a compound of the formula (ii) 

X» 




(II) 



with a Michael acceptor such as dialxyl acetylenedi- 
-rboxylate, alfcyl propiolate or . nd * ^ 

formula (IV) e 



CH 2 =CH-R> (IV) 



in which 
R J 



represents COCH 3 , C0 2 R' or CN. [Method B 



J 



To prepare enantiomerically pure compounds of the formula 
U), a compound of the formula (V) 
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"presents C 2 -C 5 -oxoalkyl, CH 2 -CO-C 6 H 5 , CH 2 CH 2 -C0 2 R' or 
CH 2 CH 2 -CN, 

in which 

R' denotes hydrogen or C^-alky!, and 

X 3 represents halogen, in particular chlorine, bromine 
or iodine, 

if appropriate in the presence of acid binders. [Method AJ 
Compounds according to the invention of the formula (I) 
in which 

A, X 1 , R 1 and R 2 have the abovementioned meaning, and 
B represents a radical of the formula 



N 




in which 



Y 



has the abovementioned meaning and 



represents CH 2 CH 2 -CO-CH 3 , CH 2 CH 2 -C0 2 R' , 
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■A 

in which 

R 3 and Y have the abovementioned meaning, 
are obtained 

by reacting a compound of the formula (II) 



O 



F vA^ OOR2 



in which 



A, Y, X , R 1 and R 2 have the abovementioned 
with a compound of the formula (III) 



(II) 



meaning, 



r3 -x 3 (f II) 

10 in which 
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R 2 represents H, CH, or C 2 H 5 , 
B represents a radical of the formulae 



I 



vfV H "<Qr" vPy- •< 

in which 

Y represents 0 or CH 2 and 

R* represents H, C^C-alkyl , 5-methyl-2-oxo-l,3-dioxol 
4-yl-methyl, CH 2 -CO-CH„ CH 2 -CO-C 4 H s , CH 2 CH 2 -CO-CH, 
CH 2 CH 2 C0 2 R«, R'O jC -CH=C-C0 2 R', -CH=CH-C0 2 R' or 
CH 2 CH 2 -CN, 1 

in which 

R* denotes Ci-Cj-alkyl . 

The compounds of the formula (I) 

in which 

A, X 1 , R l and R 2 have the abovementioned meaning, and 



represents a radical of the formula 



20SC314 



Y represents O or CH 2 and 

R> represents CH 2 -CO-CH 3 , CH 2 -CO-C 6 H s , CH 2 CH 2 -CO-CH 3 , 
CH 2 CH 2 C0 2 R', R'0 2 C-CH«C-C0 2 R', -CH-CH-C0 2 R' or 
CH 2 CH 2 -CN, * 

in which 

R' denotes C,-C 2 -alkyl. 

R* represents H, C-Cj-alkyl , 5-methyl-2-oxo-l, 3-dioxol- 
4-yl-methyl, CH 2 -CO-CH 3 , CH 2 -CO-C 6 H 5 , CH 2 CH 2 -CO-CH 3 , 
CH 2 CH 2 C0 2 R', R'0 2 C-CH=C-C0 2 R», -CH=CH-C0 2 R- or CH 2 CH,- 
-CN, ' 

in which 

R' denotes Cj-C 2 -alkyl. 

Particularly preferred compounds of the formula (I) are 
those in which 

A represents CH, CF, CC1, C-OCH 3 or N, 
X 1 represents H, F , CI, Br, NH 2 or CH 3 , 



R 1 



represents C 2 H„ cyclopropyl or 2, 4-dif luorophenyl, 
or A and R 1 together can denote a bridge of the 
structure C-0-CH 2 -CH(CH 3 )-, 
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and to pharmaceutical^ utilisable hydrates and acid 
addition salts thereof as well as the alkali metal, 
alkaline earth metal, silver and guanidinium salts of the 
underlying carboxylic acids. These compounds have a high 
antibacterial activity. The compounds according to the 
invention are particularly distinguished in that they 
have a high activity on dormant and resistant 
microorganisms. 

Preferred compounds of the formula (I) are those in which 
A represents CH, CP, CC1, C-OCH, or N, 
X 1 represents H, P, CI, Br, NH. or CH,, 

R 1 represents C 2 H if cyclopropyl or 2,4-dif luorophenyl, 
or A and R 1 together can denote a bridge of the 
structure C-0-CH 2 -CH(CH 3 ) -, 

R 2 represents H, CH„ C 2 H 5 or 5-methyl-2-oxo-l, 3-dioxol- 
4 -yl -methyl, 



B 



represents a radical of the formulae 



A J I i i 

VK H R*NY " "r'n y~ H " R ^V H " R -P 



in which 
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2080314 

R 2 represents H, Cl -C,-alkyl which is optionally 
substituted by hydroxyl, halogen or amino or 5- 
methyl-2-oxo-l,3-dioxol-4-yl-methyl, 

B represents a radical of the formulae 

A i I I | 
H "djr- vA"- H \~f\-" 



N / 

in which 



represents O or CH 2 , 



R J 



represents C 2 -C s -oxoalkyl, CH 2 -CO-C 6 H 5 , CH 2 CH 2 C0 2 R', 
R'0 2 C-CH-(j-C0 2 R', -CH=CH-C0 2 R' or CH 2 CH 2 -CN, 

in which 

R' denotes hydrogen or Ci-C 3 -al)cyl , 

R' represents H, C^C-alkyl , C 2 -C 5 -oxoalkyl, CH 2 -CO- 
C 6 H 5 , CH 2 CH 2 C0 2 R', R'0 2 C-CH=(J-C0 2 R', -CH=CH-C0 2 R' or 
CH 2 CH 2 -CN or represents 5-methyl-2-oxo-l,3-dioxol-4- 
yl -methyl, 

in which 

R' denotes hydrogen or C x -C 3 -alkyl, 
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The xnvention relates to new qu inolone- and 
naphthyrxdonecarboxylic acid derivatives, processes for 
their preparation and also antibacterial agents and feed 
additives containing them. 

Quinolone- and naphthyridonecarboxylic acids which are 
substituted in the 7-position by a bicyclic amine radical 
have already been disclosed in EP-a-0,350,733. 

The present invention relates to new compound, of the 
formula (I) 



in which 



.COOR 2 

(I) 



X 1 



represents CH, CP, CC1, C-OCH,, C-CH S or N, 
represents H, halogen, NH 2 or CH 3 , 



R represents Cl -C3-al)cyl, FC H 2 CH 2 -, cyclopropyl or 
Phenyl which is optionally monosubstituted to 
trisubstituted by halogen, or A and R> together can 
denote a bridge of the structure C-O-CH.-ci^CH,)- 



Le A 28 10f) 



- 1 - 



Qutnotone* and naphthyridone-carboxylic acid derivatives 

2 0 S C 5 i 4 
ABSTRACT OF THE DISCLOSURE 



The invention relates to new quinolone- and naphthyridone carboxylic acid 
derivatives, processes for their preparation and also antibacterial agents and feed 
additives containing them. 



Le A 28 100 



Lonsommation et Consume/ and 

Affaires commercials Canada Corporate Affars Canada 

Bureau des brevets Patent Office 

Ottawa, Canada 
K1A 0C9 

(21) (Al) 2,086,914 

(22) 1993/01/07 
( 43 ) 1993/07/11 

(51) INTL.CL. 5 C07D-471/04; C07D-498/02; C07D-519/00; A61K-031/435 

(19) (ca) APPLICATION FOR CANADIAN PATENT (i 2) 

(54) Quinolone-and Naphthyridone-Carboxylic Acid Derivatives 

(?2) ?r^r e ?AH UWe " Geraan y (Federal Republic of) ; 
Soh««£ *"S£ ea9 " Ge "»any (Federal Republic of ) • 
Ph?!iini T ^ SS " G « raa "y (Federal Republ ic of ) ' ; 
£Jo£e PP KiJ« 0na ? " Gernan y (Federal Republic of) ; 
£££™' vi US T Cf^any (Federal Republic of) ; 
Bremm, Klaus-Dieter - Germany (Federal RennKi?^ 

MSf~r nn K» Rai ? er ~ Ger "»y Wde?ai a RepSnc 1 of? f) . ' 
ZllllZ 't^o 1 ' 0 ^ 9 " Gerna "y (Federal Repubfic of) ; 
Haller, Ingo - Germany (Federal Republic of) ; 

(73) Bayer AXtiengesellschaft - Germany (Federal Republic of) 

(30) (DE) P 42 00 414.4 1992/01/10 
(DE) P 42 08 789.9 1992/03/19 
(DE) P 42 08 792.9 1992/03/19 

(57) 14 Claims 



Notice: 



Canada 



CCA 32S4 (10-92)41 7S30- 2) 936-3254 



